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PREFACE 


This manual covers the general principles of nontactical wheeled vehicle operation. It also describes special 
instructions for tactical vehicle operation. Military and civilian drivers of government-owned vehicles will use 
this manual as a guide for safe and efficient operation of a vehicle. 


Instructions in this manual will help the wheeled vehicle driver maintain a high degree of driving efficiency. 
This manual does not restrict its contents to any particular vehicle. It is a guide to normal ever ay operations 
and to driving under difficult conditions. When more information is needed for a specific vehicle, check the 
technical manual written for that vehicle. 


The proponent of this publication is the US Army Transportation School. Send comments and recommenda- 
tions on DA Form 2028 (Recommended Changes to Publications and Blank Forms) directly to Commandant, 
US Army Transportation School, ATTN: ATSP-TDR Fort Eustis, VA 23604-5389. Air Force personnel submit 
AF Form 847 (Recommendation for Change of Publication) to HQ USAF/LGTV, The Pentagon, Room 4B238, 
Washington, D. C. 20330-5130. 

This publication implements the following international agreements: 


STANAG 2002, Marking of Contaminated or Dangerous Load Areas, Complete Equipments, 
Supplies and Stores (Edition 6). 


STANAG 2025, Basic Military Road Traffic Regulations (Edition 5). 


Unless this publication states otherwise, masculine nouns and pronouns do not refer exclusively to men. 


Vii 
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CHAPTER 1 


BASIC REGULATIONS AND RESPONSIBILITIES 


The military and civilian vehicle driver must meet 
specific qualifications to be certified He must know 
his responsibilities and be familiar with the forms 
that pertain to vehicle operation. 


OFFICIAL USE REQUIREMENT 


“Official use” is defined as the employment or 
authorization of employment of a government 
motor vehicle (owned, leased, or rented, if 
required) in the discharge or performance of an 
official duty, function, or service. (Certain restrictions 
on using government vehicles are also contained in 
AR 58-T and AFM 77-310, Volume 1.) 


The law provides penalties for the willful use or 
authorization of any government-owned, 
government-leased, or government-rented_motor 
vehicle for other than official purposes. Civilian 
employees who misuse government vehicles will 
have action taken in accordance with the Civilian 
Personnel Manual. Penalties for military person- 
nel are prescribed in the Uniform Code of 
Military Justice. 


IDENTIFICATION CARD 


A valid motor vehicle license issued in any of the 50 
states, the District of Columbia, Puerto Rico, or 
similar licensing jurisdiction will be sufficient 
qualification for military and civilian personnel 
to operate commercially-designed, general- 

urpose vehicles up to 1 1/2-ton cargo trucks. 

ersonnel who operate vehicles in excess of 14,000 
pounds gross vehicle weight (GVW) must possess 
an AF Form 2293 (US Air Force Motor Vehicle 
Operator Identification Card) Heute 1-1), a 
DA Form 5984-E (Operator’s Identification 
Card) (Figure 1-2), or an OF 346 (US Government 
Motor Vehicle Operator’s Identification Card) 
(Figure ee if units do not possess Computer 
Assisted Transportation Systems (CATS) or 
Unit Level Logistics System (ULLS) hardware 


and software. Personnel performing either tem- 
Prine or permanent change-of-station duty in 

nited States Air Forces in Europe (USAFE) 
require an AF Form 2293 or OF 346. 


The OF 346 or AF Form 2293 is your official 
operator's card Your card shows types of vehicles 
you are qualitled to operate. All limitations may also 

e indicated on your operator ID card, such as 
“Valid Only with Glasses.” Do not operate vehicles 
you have not been trained on or authorized to 
operate. Be sure to sign your card when it is issued 
to you and keep it with you whenever you drive. 
The OF 346 or AF Form 2293 is good only for 
operating government vehicles that have been 
properly dispatched. It is not valid for operating 
privately owned vehicles or for driving when your 
state operator’s permit has been revoked or 
suspended. Keep your OF 346 or AF Form 2293 
current at all times. 


For Army Only; DA Form 5984-E is your official 
operator’s card if you are a ULLS user. See the 

LS users manual ADSM-18-L3N-AWA-ZTH- 
EUM for complete information concerning 
maintenance. 


QUALIFICATION RECORD 


DA Form 348 (Figure 1-4) or ULLS computer- 
generated DA Form 5983-E (Equipment Operator 
Qualification ae eee t Aircraft]) (Figure 1-5), 
and AF Form 22% (Vehicle Operator Information 
[Part 3]) (Figure 1-6) provide the means for recording 
the complete history of your driving qualifications 
and equipment-operating experience. Required for 
each equipment operator, DA Form 348, DA Form 
5983-E, or AF Form 22% reflects your qualifica- 
tions, experience, performance, and test results. 
(For complete information concerning maintenance 
of DA Form 348, refer to AR 600-55. For informa- 
tion concerning maintenance of DA Form 5983-E 
refer to ULLS end user manual ADSM-18-L3N- 
AWA-ZTH-EUM.) 
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GW. S. Air Force Motor Vehicle 
Operator Identification Card 


AUTHORIZED FOR F 
Name of Operator 
PENN LARRY i 


eo Weagnt Date of Kirth 
Z 197 05/07/50 


Coir of 
dair Eyes 
BK BRN 


Nane/Loc Issue Unit 
+ TFW/LGTO 
LAFB VA 23665 


----~ CUT HERE 
Card Type 
STANDARD 


LIGHTLINE 


Sex fate Issued: 
4 06-02-92 : 
late Ex ire! 
INDEFINITE 


Signature of Operator | 
i 


Signature of Official 


NOT TRANSFERABLE CAR MUST RE CARETED WHER OPERATING tov 
AF Form 2293, Fen 1987 (Computer Generated) 


RESTRICTIONS: NONE 
QUALIFIED VEHICLES 


FOLI! HERE 


SC SW CA TK-1 i/2T MCI/EAGLE 4:-31 PXi BUS 29PAX DED 


Bus 45PAx [ET iWHSE TuG 4-5K 


iBUS MOTOR iéPX 4X2 | 


TRA TRACTOR STON Di TRK TRACTOR LOTGRD: TRK F/L SOK AT CH 
TRK FRMLFT 258 BED: TRE FR w/TILT S-6Ti TRS WRK 2.5 TON 


TRK WRKR S TON ‘TRK WRK i0 TON 


FKLFT 6-10K PT GEDIFKLFT GAS 10-15K 
SEMITRLR 2OT/25FT. iSKITRLR 20T/40FT. 


TRN FUEL R-98R-11 TRE FUEL R-S 


‘FRLFT GAS 2-4K ST 
iF/L 1OK AT #63L 
iM-35 TRK CGO 6X6 D i 
i TRX ACFT TOW MB-4 


TRK AC/LD 25K 463i TRK AC/LD 40K 463LiTRK AC/LD LOK 4631 
CRANE H-i1 2 TON TRL VAN SOFTAQVER . YANW/CAB24000G4X21) 
LIFTGATE QUALIFIEDARMOREDTRK CONVOY TREK FIRE CRAS F-10 
CRN HY 7 1/5 TON iTRAC ACFT TOW ME-2;TRK BORTAIL 6/0 


BISTR @ i9006 6x4TTRK AME MOH 4X4 


iTRLR CARGO W101 


TRLR CARGO M105 = STRK TRACT. 7 1/2 BiFINTLE HOOK QUAL 
Mili JEEP 4X4 VTREAGFT W/CONY KIT) 2.57 WRAR W/2-LIFT 


CUT HERE 


CUT HERE 


FIGURE 1-1. Sample AF Form 2293. 


AUTHORIZATION FORM 


Vehicles are assigned to drivers by means of a dis- 
patch form. This form is issued to you when you are 
dispatched on any type of motorized vehicle. It is 
your authorization to operate that particular vehicle, 
and it must be kept current. You must have a valid 
authorization in your vehicle whenever you are on 
dispatch. 


For Army Only: DD Form 1970 (Motor Equip- 
ment Utilization Record) (or for ULLS eke 
DA Form ce is your dispatch authorization 
form for Army vehicles. 


1-2 


DRIVER QUALIFICATIONS 


To be a military or civilian driver, you must- 
e Be qualified and licensed. 
e Be physically, mentally, and emotionally stable. 


e Be informed about the vehicle and the local 
traffic laws. 


e Have sound knowledge of driving techniques. 


e Have sufficient experience, evidenced by good 
safety habits and driving skills. 


e Have a courteous and responsible driver 
attitude. 


The mission of the armed services depends on you 
and your vehicle for mobility. Your unit’s success 
depends to a great extent on how good you are at 
your job. Apply yourself, your knowledge, and your 


Q2ERATOA'S FER¥ 7 
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skills. eel instructions given to you by your com- 
ons er or super iso? and the person delegated to 
relay them. Maintain a neat appearance and prac- 
tice courtesy. 


AWAY= CG] 


$. ARTY ae venice 


OPERATOR'S 

Nase a: Ogeracer 

D0£ JOH! 
Heie’t 
5 ia 15 
Ceca: af 
wait Eyes 
jan BLU 
Naae/‘oc Issue Unit 
B CO 2020 SPT 3X 
APO 849028 


Weight Date of dirth 99% 
23-$5)-e5 


TUTE ICAT ON CAI 

i Sex Oate bssvec: 
2 ' W-52?-37: 
Date exnirac: 
846-67-5234 21-$82-3) : 


Jiba ke cbes.. 
OKA JIE OF pee 


vONn SNOWY 
L°CE3SE EXANINEA 


NOT TRANSFERABLE: CARD REGU‘ 359 TO OZSATE GOVT VENICE: 


PRIVACY ACT OF 1974 APPL: 


QUALIFICATIONS /RESTRICT IONS 


EYEGLASSES EQUI AED 
BUS 44 PASS AND 3eLOW 
GENR 60 X¥ AND BELOW 
M60 FAMILY 8 AVLB, 49728 


“DA Form 5984-E 


COW Vir OVE9 ‘0,000 F 
CUE T 72 WON 
Bi53 FAN LY EXC Sea 

2 TO ASD JELO9 


Figure 1-2. Sample DA Form 5984-E. 


ie Card No 
| SRST Ca 


Name cf Operater thos Tranctor Signature of Operator (Net wal ann 


signed) 


CALDWELL JOR. Ld Ceafca 
oa “Os te : a Tey 


Naybe“and Location of Issuing Unit 


iw | Weight 
| 170 aap yo ps9 
MAT Is | ORY Btbves pete. Maik A. 
2 -+25SEPTI6 | CMDR. 


The holder of ttvs card 1s qualified to operate US Government vehicles and/or 
equipment specified, subject to the restrictions set forth on the other half of this card 


Card must be carned at all tmes when operating Government vehicles 


Resinctions 


: “a 
MMEAYY c-core 
QUALIFIED TO OPERATE 

Type Vehicle and/or Equipment Capacity Qualifyyig Officiat 
41 M923A2 TRK CGO HI oe a ‘ Shee 

—— 

we OTHER RECORDS (Cvtonall 

NSN 7540-00 -634-3999 50346-1061 


FIGURE 1-3. Sample OF 346. 
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PERMIT (Initial) 
DATE esUEO 


25 SEPT 92 


Uimiv ATIONS (PRyalcal or op 


Light/Heavy 


CALDWELL, JOHN 
278-68-6018 


TYPE 


ARMY STANDARD 
x DATE OF BIRTH COLOR NAIR COLOR EYES HEIGHT WEIGHT 
20 May 65 Brown Blue ee 170 
SECTION | - OFFICIAL QUALIFICATIONS 
ee 


| M923A2_‘TRK CCO| TRK CGO 


POSITION TITLE (If Civilian) 


SPECIAL QUALIFICATION # 


DATE QUALIFIED QUALIFIED AT NAME OF EXAM.NER 


+— 


SEE SECTION I1I1;25 SEPT 92 


iF 
i 


FT EUSTIS, VA 


SECTION il - 


TYPE OF ORIVING 
OR OPERATION? 


CLTY/ RURAL 


BACKGROUND AND EXPERIENCE 


ADDITIONAL 
ORIVER'S LICENSES NUMBER OFOTHER 


(State or agency) +- ORIVER’S LICENSES 


OH 5/95 Qc825505 


TYPE OF EQUIPMENT SATISERCTON®. EXPERIENCE 


! Special equipment, specie! operations or contitions 


2 City, rurel, long haul, etc. 


SECTION Ill - PERFORMANCE RECORD 
(List chronologically as ‘‘credits’’ - cwards, training, retraining, testing, retesting, roadeos, permit renewal, 
relicensing, etc; and as “debits” - accidents, arrests, violations, warnings, revocations, suspensions, etc.) 


DEBTS TYPE OR NATURE 


ACCIDENT 


CREOITS aT TAKEN 


24 hrs. 


Acciden Avoidance Trng completed 


Sane See AVOIDANCE _lon the ARMY DRIVER IMPROVEMENT 


+ BATTERY [1 PROGRAM ng Film Video Tape 

: a Moe ITF_20-6367 thru 20-6377 and 

(= 4 . “ 120-6381. Battery II Testing 
as Sq 


i i ion Pxaminatio 
& Findings) IAW AR 600-55, Para 

nee Seach ae 
Le 1-5b. aU 


DDC CLASS Completed a 4 hour DDC training 


class given at FT Eustis, VA 


DDC CARD# FE-9854 ¢@y) 


T 
25 SEPT 92 | 40 hrs. PRAINED/TESTED Completed Driver Training Class 
t given by 6th Bn Driver Training 
en & Testing Academy on the M923A2 
> t 


Trk Cgo. Class#8-92 21-25 SEPT9 


EQUIPMENT OPERATOR'S QUALIFICATION RECORD (EXCEPT AIRCRAFT) 
(AR 58-1, AR 600-55 and AR 385-55) 


DA FORM 3 8 REPLACES DA FORM 348. 1 AUG ©. WHICH WILL BE USED, (Extract from pereonne! fife te 
YOCT 64 4 AND OD FORM 1360 WHICH 1S OBSOLETE FOR ARMY USE. maintain at operating level.) 


FIGURE 1-4. Sample DA Form 348 (front). 
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SECTION IV - EXAMINATION FINDINGS 


BATTERY | - (Administered BATTERY Il - (10 be administered to all applicants for Driver Permit S¥ 46) (Tu transfer raw score to standard score 


see DA Pamphlet 611.119) 
STANDARD SCORE 


asa part of reception pro- 
cessing, at reception stations 


DA FORM 6122 


DA FORM 6123 


ENTER SCORE FROM 
ITEM 24 OF INDIVID- 
UAL’S DA FORM 20 


DA FORM 6124 


SUCCESSF UL COMPLETION EXAMINATION ADMINISTERED BY (Last name - first name - middle initial) 


STANDARD SCORE 


ves 
PHYSICAL EVALUATION MEASURES 


1. VISUAL ACUITY 


Ono 


SIGNATURE OF 
EXAMINER 


COMMENTS AND RECOMMENDATIONS ON SUB 
STANDARD ITEMS 


- IF QUALIF’D 
~ IF SUBSTAND. 


«Ss 


2. FIELD OF VISION 


3. HEARING 


4. REACTION TIME 


SIGNATURE OF MEDICAL AUTHORITY 


5. DEPTH PERCEPTION 


6. COLOR PERCEPTION 


if failed and corrective training is needed) 


DRIVING PERFORMANCE TEST (Check Via if suecessful, x" 


TEMPERATURE QiL PRESSURE L—fvortomeren 
ACHOMETER | FUEL GAGE 4 AIR PRESSURE GAGE 
CONDITION: CLEAN OIL BAT- SEAT j 
OF TIRES HEADLIGHTS |* |LEVE ery | "| ADJUSTMENT 
AND FOOT] | [WATER 
HIGHWAY WARNING KIT OTHER (Describe) 
“Vv 
CLUTCH | FRONT AXLE 
- a 


SECOND TRY THIRD TRY 


1. INSTRUMENTS (Location, correct read- 
ing, action for abnormal 
reading) 


. BEFORE OPERATION CHECK 


. EMERGENCY EQUIPMENT 
(Location and use) 


. CONTROLS - “DRY RUN” 


. DEPTH PERCEPTION 
(Two feet from target) 


. PRACTICE RUN (% mile) 


OTHER (Describe) 


| 
7! poptT Nae REQUIREMENTS FOR | HAS SUCCESSFULLY DEMONSTRATED 
PREPARATION OF DA FORM 2404 


ROAD TEST - SCORED PHASE (DA PRT 2678) 


NUMBER OF TALLY MARKS ON 
CHECK LIST PRT 2678 (Subtract) 


COMMENTS AND RECOMMENDATIONS OF ROAD TEST EXAMINER 


ROAD TEST SCORE 


; — 
SIGNATURE OF APPLICANT. 
? Fe 


g Bag { : ‘ 
Og Zt 2b, 


2 Bos Vetimess fenru 


MY DRIVING WEAKNESSES HAVE BEEN 
MAKE KNOWN TO ME AND | HAVE BEEN 
SHOWN HOW TO OVERCOME OR ADJUST THEM. 


FIGURE 1-4. Sample DA Form 348 (back). 
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DATE: 30-SEP-91  OPBRATOR QUALIFICATION RECORD AWAMFS68 

LAST NAME: DOz PIRST NAME: JOHN INITIAL: R 

pos: 21-SEP-45 : : 150 HT: FT 5 IN 10 HAIR: BRN BYES: BLU 

SOCIAL SECURITY NUMBER: 444-467-1234 LICENSE EXPIRATION DATE: 21-8E2-93 
MILES SINCE LAST ACTION: 000000 HOURS SINCE LAST ACTION: 000000 

DAYS SINCE LAST ACTION: 000000 TOTAL MILES DRIVEN: 046211 


EQUIPMENT QUALIFICATIONS 


EQ CLS CD CODE DESCRIPTION DATE QUALIFIED 


COMM VEH OVER 10,000 # 20-AUG-77 
BUS 48 PASS AND BELOW 30-S=?-80 
CRANE 7 1/2 TON 22-MAY-77 
GZNR 60 KW AND BELOW LS-JAN-30 
M1l3 FAMILY =XC M548 20-F22- 40 
M60 FAMILY & AVLB, M728 39-S22?-91 
10 TON AND BELOW *8-DEC-78 


RESTRICTIONS /ACTIONS 
co DATE DESCRIPTION OF REMARK 


Ri 27-JUL-$0 EYEGLASSES REQUIRED 


FIGURE 1-5. Sample DA Form 5983-E. 


DRIVER RESPONSIBILITIES e Exercising common sense. 


e Notifying your supervisor/NCO of any change in 
your status, for example, inability to drive due 
to physical condition or withdrawal of your state 
operator's license. 


As a driver, you are responsible for- 


e Safely operating your vehicle and complying 
with applicable federal, state, local and host- 


halon lawsand teetauot. The life expectancy and capability of your vehicle 


depend on you. Remember, you are subject to cor- 
rective action by your commander for incidents of 
abuse, misuse, and damage to unit-assigned vehicles 
(AR 58-1, AFR 77-4). 


e Doing before-, during-, and after-operation in- 
spections of your vehicle. 


@ Following all operator maintenance outlined in 
the appropriate vehicle technical manual 
(Army) or order (Air Force). CAUTION 


e Caring for and cleaning your vehicle and its 


equipment at all times. For Air Force Only: As a vehicle operator 


you may be required to operate two-way 
radio equipment. Do not attempt to operate 
the two-way radio equipment in your vehicle 
unless you have been instructed to do so. 


e Ensuring the safety and comfort of your pas- 
sengers (includes ensuring-that seat and 
shoulder belts are fastened). The senior oc- 
cupant will ensure that passengers comply. For 
nontactical vehicles, passengers are seate with 
safety strap in place. 


Your supervisor will determine whether you 
are qualified to efficiently operate this 
equipment. He will furnish local standard 
rocedures, codes, and so forth which may 
e published in base directives or Air Force 
publication supplements. 


e Ensuring the security of the vehicle and cargo 
entrusted to you. 
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"PERSONAL DATA ~ PRIVACY ACT OF 1974 (5 USC S52a)" 
SS SS eS oS Eh 2 a Se eg 
H VEHICLE OPERATOR INFORMATION Page 1! 
LASTNAME 1 FENN FIRSTNAME TtLARRY MI 'D JR: 
8GSGT ORG.CD «0A OFF SYM TLTRS/TRYV DUTY.PH 847505 i 
5 XXKXXXXXX 8305/07/50 DAF SC 860370 ' 
Cinds73 WT #197 


TYPE .UR sRCCr/e) ST DR.LIC# 8229748197 EXPIR.DT 

RESTRICT Ss NONE SF46.0T £10/18/83 VERIFY.DT #10/18/63 

COURSEL.LIT 8809/01/72 COURSE2.DT 210/186/83 COURSES.DT £10/01/75 
a¥ Cy/n/s/r) FLTLINE e¥ (auth y/n) ORIG46.DT 06/17/73 


{MGT.CODES 
tfrom Vol IT! 
Qt @BxXx1 £06/13/73 8309/08/75 iAFM 77~310 $ 
{ @3  2B121 3809/08/75 2109/08/75 sare used...! 
Q5 t&801 8204/14/75 2106/12/73 {See Main : 
i @7 #B3S3 3109/08/75 £09/08/75 itMenu’s MGT ! 
+ Qo sE979 107/01/87 tXB499 8099/08/75 iCODE option: 
REMARK 2 ! 
AWARD.ELG *N (Cy/n) ELG.GT £10/18/89 FREV.AWARD = NONE 
SSSR SSMS SES SE AAS ET SSRI AGASSSORS SSMS ABM AN OG ASK SRST SESSA AS aS SES 
H VEHICLE QUALIFICATIONS 
i 5B442 3503/04/88 3C104 2311/08/79 
H 70108 8811/06/79 20114 211/08/79 
H 1E830 8413/19/79 sE832 BL2/19779 
i sE834 SLIsS19/79 1E958 P11/19/79 
H 2B407 BLOSI7/79 28409 PLO/17/79 
i 1K248 8097/08/75 #L275 811/19779 
' L273 PLL/19/79 SL351 8114/19/79 
H tE935 2004/06/79 2E94L 104/08/79 
H TEgS7 8304/06/79 8CS510 8111/19/79 
H 8h423 8111/19/79 30203 8111/19/79 
t fLIFT B811/19/79 205607 FLL /S19/79 
i tL146 S1L/19/779 :DS15 t11/19/79 
f IL350 8411/19/79 3C355 8111/19/79 
Hy 20731 Q1L/19/79 28163 tL 1/19/79 
H sK452 PLL/1L9/79 tK454 ELI/S1P/S79 
H tB361 S11L/19/79 3ABC1 210715/83 
H tK199 BLASI9S79 8E975 8100/15/83 
H +ZACKL 710/03/688 45 QUALIFICATIONS IS MAXIMUM ALLOWED 
“FERSONAL DATA - PRIVACY ACT OF 1974 ( 5S USC SS2a)" 
SS SSM SITET SSeS SACSSSAETRESELSEPS SSHRC EERE EAEMIUEOCES SSS SSS SRST SS HS ATES Se Tew ee 


AF Form 2296, Feb 87 (Conputer Generated) 


FIGURE 1-6. Sample AF Form 2296. 


FUEL-EFFICIENT OPERATION e Maintain your vehicle with particular atten- 
tion to proper tire inflation, brakes grabbing 


bs lling, oil and lubrication specifications, 
As a qualified vehicle operator, you should operate Se paeal P 


rare 4, and tune-ups. 
your vehicle in the most fuel-efficient manner. To do 
$0, you must adopt a fuel-conservation attitude. Ap- e Adhere to speed limits when driving lower 
plying these tips will help develop this attitude: ee not only reduce air resistance but also 
are safer. 


e Plan trips to avoid unnecessary “cold starts.” 
Consolidate short trips whenever possible. 


e Reduce vehicle’s cool-down time, and select 
your route with consideration for terrain, 
weather, and type of vehicle. 
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CHAPTER 2 


TRAFFIC CONTROLS 


This chapter implements STANAG 2025. 


Except when specifically directed otherwise, 
military and civilian drivers must comply with all civil 
traffic laws and ordinances. Civilian traffic police 
have full authority for regulating all traffic in towns 
and on public roads. Military police have full 
authority over all military vehicles wherever they 
may be. 


TRAFFIC CONTROLLERS 


Civilian and military police normally control traffic 
using a system of signs, signals, devices, and mark- 
ings. When an authorized official (police, traffic 
warden military police) is directing traffic, obey his 
signals rather than traffic lights or signs. A traffic 
official usually signals traffic to stop by holding up 
his hands, palms toward traffic, and by giving a Ion 
blast on his whistle. To start traffic, he motions wit 
his hand and arm toward the direction of travel, 

iving two initial short blasts on his whistle. He uses 
three blasts or a series of short blasts on his whistle 
to warn any motorists or pedestrians of unusual or 
dangerous conditions, approaching emergency, and 
so forth. At night, visual signals may be given with a 
flashlight or lighted traffic baton or wand. Flagmen 
at railroad crossings or road construction sites use 
flags or color-coded sign paddles. When driving in 
host nations, drivers need to understand the visual 
and audible signals used by traffic control personnel. 
(See Appendix A.) 


SIGNALS 


You must be familiar with three categories of signals 
commonly used to control traffic. First, you must 
know the meaning and proper use of those hand 
signals common to both military and civilian drivers. 
Second, you must know the hand signals used by 
police to control traffic. Third, you must know the 
signals used to control military vehicles in convoy. 
(See Appendix B.) 


Signaling Distance 


Always signal in advance of making a turn or stop- 
ping. If you do not signal until you have alrea Y 
started to tun or stop, you might as well not signal. 
ts time, it is too late for other drivers to take 
whatever action may be necessary. The law usually 
requires you to signal at least 100 feet in advance. 
This is the minimum distance. The faster you are 
going the farther in advance you should signal. 

our signaling distance should never be less than 
the distance required for stopping or slowing 
down sufficiently to make a turn. For example, a 
signal for a stop when you are traveling 40 MPH 
should never be given less than 140 feet in advance 
of the stop. When driving on the open highway, a 
good rule is to give all signals at least 300 feet in 
advance. 


Hand Signals 


Hand signals are given with the left hand and arm 
out the driver’s window of left-hand drive vehicles 
ene 2-1). The signal for stopping and slowing 
own is given b ponte the arm and hand down, 
palm back. The left turn signal is given by pointing 
the arm and hand straight out, palm forward The 
right turn signal is given by pointing the arm and 
hand straight up from the elbow, palm forward. 


Make your signals clearly. You cannot be under- 
stood if you merely put your hand lazily out of the 
window. Be careful not to give signals that you do 
not mean. Some drivers rest their elbows on the 
windowsill and idly tap the top of the vehicle with 
their fingers. To drivers behind them, this may look 
like a right-turn signal. Other drivers let their hands 
trail out the window holding a cigarette. If you do 
this, the driver behind may think you are slowing 
down or stopping. If the vehicle you are driving has 
no turn signals and the cargo bed is wider than the 
cab, stretch your arm out as far as possible when 
signaling to make sure your signal is visible to the 
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driver following you. When giving a hand signal for 
a turn, finish signaling before you actually make the 
turn so that you can have both hands on the wheel. 


LEFT TURN 


RIGHT TURN 


SLOW OR STOP 


FIGURE 2-1. Driver Hand Signals. 


Electrical Signals 


Almost all vehicles have at least one electrical signal— 
the stoplight at the rear which goes on when the driver 
depresses the brake pedal. The stoplight does not 
always take the pice of the hand signal for stop- 
ping or slowing down. Many times you slow down 
without using your brakes. Many other times, espe- 
cially if you are a good driver, you start using your 
brakes si in the last feet of travel. Furthermore, 
the stoplight may not be visible except to the driver 
of the vehicle immediately behind you. 


Turn Signals 


These flashing-light signals are usually legal sub- 
stitutes for hand signals, but there are times when 
they are hard to see. In late afternoon and early 
evening, the lenses may reflect the light of the sun, 
making it very difficult to tell whether the signals 
are feed or not. On the other hand, a flashing- 
light signal is much more likely to be seen at night 
than a hand signal. The important thing is that the 
signal be Sean seen. Therefore, the method of 
signaling should depend on light conditions and 
legal requirements. A good rule is to use both hand 
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signals and flashing-light signals in the daytime 
(especially when the sun is low) and to use flashing- 
light signals at night. 


Emergency Flashers 


Four-way flasher lights are used to warn other traf- 
fic of a vehicle halted due to an emergency in a traf- 
fic lane or on the shoulder adjacent to a traffic lane. 
When a vehicle halts in an authorized space, 
flasher lights are normally not used. Most states 
prohibit their use on a vehicle in motion except 
on emergency vehicles. Four-way flasher lights 
are not a substitute for warning devices contained 
in the highway warning kit. 


For Air Force Only: Vehicles operating on the 
flight line, such as maintenance servicing vehicles, 
may use the four-way flasher where authorized 
instead of nonrevolving, pulsating hazard warning 


lights prescribed by TO 36-1-3. 
Horn 


What should you do if you see a vehicle coming 
from the eEpeete direction turn suddenly out into 
your lane? Apply your brakes and blow your horn 
at the same time. Your horn is the best means you 
have of alerting a temporarily inattentive driver to 
your presence. It immediately enlists his aid in 
attempting to avoid a collision instead of leav- 
ing the whole burden on you. Use your horn also 
whenever you have to come out of a blind alley or 
driveway, when you come to curves on mountainous 
roads where visibility is limited, and immediately 
before backing. 


Use your horn courteously. A long blast is usually 
unnecessary. Pressing the horn button lightly once 
or twice will ordinarily serve to get the attention of 
another driver or pedestrian. The only lawful use 
of the horn is as a reasonable warning device. 
Never use it to greet friends or express irritation at 
a delay or at another driver's errors. 


Other Signals 


In addition to hand and electrical signals, drivers 
are constantly signaling to each other merely by the 
position of their vehicles on the road. When you 
see a driver move toward the center of the road 
you assume that he is about to turn left or pu out 
to pass. When you see him move toward the right, 
you assume that he is going to turn right or stop. 


Whether you realize it or not, you are guided by the 
position signaling of other drivers. Misleading pest 
tion signals are as dangerous as misleading hand 
signals. The driver who pulls to the right before 
turning left is inviting an accident because he is, in 
effect, misinforming other drivers of his intentions. 


TRAFFIC SIGNALS 


No traffic signal is more important than the traffic 
light (Figure 2-2). Few drivers actually run through 
red lights. Their common sense usually keeps them 
from that. They speed up as they ap roach a green 
light to make sure they get through before it turns 
red; or when stopped at a red light, they watch the 
green light Nonna opposite direction and 
Start to move into the intersection as soon as the 
yellow appears. This practice often results in an 
accident. 


TRAFFIC SIGNS 


The United States is moving toward an interna- 
tional system of traffic signs that emphasizes pic- 
tures and symbols rather than written messages. 
Symbolic signs are not entirely new. The familiar 
curve and crossroad symbols have been used for 
many years. Symbols have several advantages 
over word messages. They provide almost instant 
communication to the driver since they can be 


RED 

Stop-come to a complete stop 
before you reach the intersection, 
stop line, or crosswalk, and remain 
stopped as long as the light is red. 


YELLOW 

Caution—an amber or yellow light is a 
warning that the light is about to 
change. If you have not entered the 
intersection, you should come to a 
safe stop. if you are aiready in the 
intersection, you should continue 
moving and clear it safely. Speeding 
up to “beat the light" is illegal and 
could cause an accident. 


GREEN 

Go-you may go through an 
intersection in the direction indicated 
by the signal if the roadway is clear. 
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understood at a glance without having to be read. 
Also, they overcome language barriers. Familiarity 
with the symbolic signs will help military drivers 
operating in overseas areas. International signs and 
markings are discussed in Appendixes A and B 
(STANAG 2025). 


On signs that contain messages in words, color and 
shape provide the driver with information at first 
lance before he is close enough to read the words 
Figures 2-5 through 2-6), 


International Traffic Signs 


This system of road signs was agreed upon at the 
United Nations Conference on Road and Motor 
Transport in September 1949. It was the United 
Nations’ desire to ensure safety and to facilitate 
international road traffic b adopting a uniform 
system of road signaling. Although these signs are 
not military, ay personnel should be familiar 
with them since they are used in most overseas 
areas. Dimensions of signs are standardized in 
each country to ensure maximum uniformity. (See 
Appendix A.) 


International Military Route Signs 
(NATO) 


North Atlantic Treaty Organization countries have 
standardized road signs. These signs are shown and 
explained in GTA 55-3-20. (See Appendixes A and B.) 


FLASHING RED LIGHT 

You must come to a complete stop, 
yield to oncoming traffic or 
pedestrians,then go when the way is 
clear. 


FLASHING YELLOW UGHT 
You should slow down and proceed 
with caution. 


GREEN ARROW 

You may proceed in the direction of 
the arrow if you are in the proper 
lane. 


FIGURE 2-2. Traffic Signals. 
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RED 
Stop, yield, do not enter, or 


i wrong way. 
YELLOW 

General warning of what to 
[ ] expect ahead. 

WHITE 


Regulatory, such as speed 
limits. 


ORANGE 
Construction warning. 


GREEN 
Guide information, such as 
distance or direction. 


BLUE 
Motorist services. 


BROWN 
Recreation and scenic areas. 


USE OF COLOR IN SIGNS 


Sign Shapes 

The shape of a traffic sign can tell you as 
much about the sign’s message as its 
color. In poor visibility conditions, such as 
heavy fog, you may be able to make out 
only the shape of a sign. 


OCTAGON: STOP 

The octagonal (eight-sided) shape al- 
ways means stop. You must come to a 
complete stop at the sign, stop line, pedes- 
trian crosswalk or curb before entering an 
intersection. 


TRIANGLE: YIELD 

Slow down—or stop if necessary—and 
give the right of way to vehicles crossing 
your path. 


DIAMOND: WARNING 

These signs warn you of special condi- 
tions or hazards ahead. You may have to 
slow down, So be ready. 


RECTANGLE: REGULATORY OR 
GUIDE 

Vertical signs are generally used to give 
instructions or tell you the law. in the 
horizontal position, the signs may give 
directions or information. 


PENTAGON: SCHOOL AND SCHOOL 
CROSSING 

The pentagon (five-sided) shape marks 
school zones and warns you about schoo! 
crossings. 


CROSSBUCK & CIRCLE: RAILROAD 
CROSSING 

Both of these signs mean you are ap- 
proaching a railroad crossing and should 
stow down, look and listen for trains. 


Figure 2-5. Regulatory Signs. 


Figure 2-5. Regulatory Signs (Continued). 
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SCMOOL CROSSING 


PEDESTRIAN CROSSING 


SUPPERY 
WHEN WET 


Figure 2-6. Warning Signs. 
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Figure 2-6. Warning Signs (Continued). 
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PAVEMENT MARKINGS 


Road markings guide and warn drivers, as well as 
regulate traffic. Markings may be either yellow or 
white and used alone or in combination. Each has 
a different meaning. Yellow centerlines indicate 
that there is two-way traffic flowing in opposite 
directions. White lines separate lanes of braffic 
going in the same direction. 


YELLOW CENTERLINE MARKINGS 


BROKEN 
A broken yellow line indicates that passing on 
the left is permitted when the way ahead is 
clear. Remember that you are facing oncoming 
traffic, so overtaking and passing should be 
done with care. 

SOLID AND BROKEN 

A broken yellow line indicates that passing is 
permitted on the side of the broken line, but 
not on the side of the solid line. 

DOUBLE YELLOW 

Double solid yellow lines mark the center of the 
road and separate oncoming traffic. Passing is 
not allowed in either direction. You may not 
cross the lines unless you are making a left 
turn. 


Vehicles traveling 


passing. 


| \ 
| ba’ 


Vehicles traveling 


in either direction in the left lane may only be used 
may use the may not use the for making _ left 
center lane for center lane. turns. 


Pavement markings are widely used to control the 
flow of traffic (Figure 2-7). These markings may be 
used to indicate— 


e The middle of the road. 


e Nonpassing and passing zones by using a solid 


line for a nonpassing zone and a broken line 
for a passing zone. 


e Crosswalks, reduced speed zones, school 
zones, and approaches to railroad crossings. 


The center lane 


FIGURE 2-7. Pavement Markings. 
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WHITE LINE MARKINGS 


BROKEN 


Broken white lines separate lanes of traffic going in the 
same direction and may be crossed with care. 


SOLID WITH TURN-LANE ARROW 


Solid white lines are used for turn lanes and to prevent 
lane changes near intersections. Arrows are often used 
with the white lines to indicate which turn may be made 
from the lane. 


If you are in a lane marked with a curved arrow and the 
word ONLY, you must turn in the direction of the arrow. 
lf your lane is marked with both a curved and a straight 
arrow, you may either turn or go straight. 


FIGURE 2-7. Pavement Markings (Continued). 
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CHAPTER 3 


SPEED CONTROL 


Speed not only makes accidents more likely, but also 
makes death in accidents more likely. There are 
several statutes in the law book dealing with speed. 
The most important and common sense rule is: NO 
PERSON SHALL DRIVE A VEHICLE ON A 
HIGHWAY AT A SPEED GREATER THAN IS 
REASONABLE AND PRUDENT UNDER THE 
EXISTING CONDITIONS. However, conditions 
are constantly changing and it may be necessary to 
drive slower than the posted speed limit. 


Although many improvements have been made in 
safety equipment on vehicles, the most important 
safety factor in any vehicle is the control the driver 
has over the machine. The faster the vehicle goes 
and the more of that control the driver gives up, 
the less chance he has of avoiding an accident and 
the more deadly the accident will be. Accident 
statistics show that speed is a factor in one-fifth of 
all accidents and in almost half of the fatal accidents. 
Speed affects your ability to turn, pass, slow down, 
and stop. Nothing is more important to safe driving 
than careful control of speed. 


STOPPING 


The following factors affect your ability to bring your 
vehicle to a stop: 


e Type and condition of road surface, such as 
concrete, asphalt, or gravel. 


e Foreign material on the road, such as ice, snow, 
leaves, or mud. 


e Road configuration, such as uphill or downhill, 
straight, curve, high crown, or dip. 


e Tire condition, such as type and condition of 
tread and tire inflation. 


e Brakes, such as type and state of repair and 
adjustment. 


For any speed, the distance required to stop a 
vehicle in an emergency depends on three things- 
driver perception time, driver reaction time, and 
vehicle stopped time. During driver perception 
time and driver reaction time, the vehicle slows 
down very little because the brakes have not yet been 


applied. 
Perception Distance 


Perception distance is that distance traveled 
between the time a dangerous situation is first 
seen by the driver and the time he actually 
recognizes it as being dangerous. This time 
varies widely in different situations. The dis- 
tance traveled will vary with the speed of the 
vehicle and the individual mental response of 
the driver. 


Reaction Distance 


Reaction distance is that distance traveled by a 
vehicle during which the driver determines the 
preventive action to be taken and actually sets 
the vehicle controls in motion. In stopping, it 
would include the time required to move Fhe hot 
from the accelerator to the brake pedal. Some 
emergencies require complex reactions involving 
decisions to turn, increase speed, or stop and conse- 
eae require increased time for the driver to 
ecide how to react. 


Braking Distance 


Ability to slow down depends on how hard and 
steadily the operator presses the brake, how efficient 
the brakes are compared to the weight of the vehicle 
and its load and how slippery the road surface is. 
Most vehicles can be stopped on a dry road surface 
within the distance required by state laws, but snow, 
ice, rain, and gravel reduce the vehicle’s stopping 
ability and increase the distance necessary to bring 
the vehicle to a complete stop. 


Vehicles equipped with air brakes take additional 
time because it takes the air time to travel through 
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the een to engage the brakes. This is called brake 
lag. The distance the vehicle travels during the 
brake lag is called brake lag distance. 


AVOIDING COLLISIONS 


Many times you can avoid a collision merely by 
slowing down. Even after it is too late to stop or slow 


down, a driver may often avoid a collision by swerv- 
ing to one side. It is normally safer to swerve to the 
right than to the left. It is better to run off the road 
to the right than to collide head on. However, a 
speeding vehicle cannot be turned sharply without 

e risk of turning over. The faster a vehicle is going 
the more distance it takes to turn safely from a 
straight path. 
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CHAPTER 4 


GOOD DRIVING PRACTICES 


Fifty years ago, when there were few vehicles and 
roads were narrow, there were two simple traffic 
rules. One required a driver to turn to the right 
when meeting a vehicle coming from the opposite 
direction. The other required him to turn to the left 
when overtaking and passing a vehicle going in the 
same direction. At other times, a driver could use 
the center or any other part of the road. It is easy to 
imagine the confusion and wreckage that would 
result if these were the only rules followed today. 


OBEYING THE RULES OF THE ROAD 


Rules of the road are standardized throughout the 
United States to promote highway safety. However, 
they may be modified by local laws and ordinances 
or by appropriate civil or military authority. Such 
modifications will be normally indicated by traffic 
control personnel or by signs or markings. Drivers 
will be informed of applicable rules and variations 
“ operating outside the continental United 
tates. 


The following are the general rules of the road for 
military and civilian drivers: 


e Operate vehicles on the right of the highway, 
giving approaching traffic at least one-half of 
the road unless conditions or directions indicate 
otherwise. When overtaking and passing other 
vehicles, pass to the left and remain on the left 
until safely clear of the overtaken vehicle. How- 
ever, DO NOT overtake and pass another 
vehicle unless the left side of the road is clearl 
visible and free of oncoming traffic. Ensure that 
you have sufficient distance to pass and ay 
return to the right without coming within 10 
feet of an approaching vehicle. You may pass 
on the right when the vehicle you are passing 
has signaled and is making a left turn. Be 
cautious because the vehicle may block your 
view and another driver's view of you. You 
may also pass on the right if you are on a street 
or highway designed for two or more lanes of 
traffic in both directions or on a one-wa 

street with at least two lanes. Under suc 


conditions, keep movement from one lane to 
another to the minimum. If you must change 
lanes, signal your intentions, and then ensure 
that such movement can be made safely and 
does not interfere with the movement of traffic 
in other lanes. You may not pass on the right if 
you must drive off the pavement or the main 
portion of the roadway to get around another 
vehicle. 


DO NOT start, stop, or turn a vehicle from its 
course on the highway without ensuring that 
making such a change is reasonably safe. Also, 
give adequate warning of your intentions. Make 
a visual survey of the traffic that may be affected 
by the movement of your vehicle. You must 
know how to judge the speed of oncoming 
vehicles and the effect of your movement upon 
either their speed or direction. Give clear warn- 
ing signals that are standard, appropriate to 
your intentions, and timed to give reasonable 
warning. A proper signal of intention to turn 
right or left will be given continuously during not 
less than the last 100 feet traveled by the vehicle 
before turning. To turn right at an intersection, 
approach the turn at the extreme right of the 
traveled way and make the turn itself as close to 
the right as practicable. To turn left, approach 
the turn to the right of, and close to, the center- 
line, leaving the intersection to the right of the 
centerline of the entered road An exception is 
a one-way road which will be entered to the left 
of the centerline. A turn to reverse the direction 
of a vehicle will not be made unless a vehicle 
approaching from either direction can see the 
movement from a distance of 500 feet. 


Observe the rules of right-of-way with judgment 
and courtesy. The safe driver gives the right-of- 
way rather than taking it. In general, when two 
vehicles enter an intersection at about the same 
time, the vehicle on the left yields the right-of- 
way to the vehicle on the right. Always yield 
right-of-way to the first vehicle arriving at an 
intersection. When entering a through highway 
from a secondary road, give the right-of-way to 
traffic on the main thoroughfare. Fire, police, 
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and emergency vehicles have the right-of-way 
over all oer vehicles. However, military emer- 
ency vehicles are required to be operated with 
ue regard for life, property, and traffic laws. 
Obey directions given by traffic control person- 
nel or signs regardless of conflict with the 
general rules quoted. 


Highway speeds to be observed under normal 
conditions vary somewhat from state to state. 
These speeds are generally posted on regulatory 
signs with warnings where reduction in speed is 
directed. Safe highway speeds are determined by 
analysis of traffic, highway design, and population 
densities. Posted speed indicates the results of such 
analysis under conditions of average traffic, dry 
pavement, and good visibility. At no time should 
vehicles be operated in excess of posted limits. 
Driver judgment should be consciously developed to 
determine speeds suitable to other conditions. 
Safe driving requires constant adjustment to 
changing driving conditions. The military driver 
will be trained to judge and maintain safe follow- 
ing distances to ensure adequate reaction time 
and stopping distances at any speed and under 
varying conditions. 


DRIVING ON THE RIGHT 


On two-lane roads, the law requires you to drive 
on the right-hand side of the road, not only when 
meeting another vehicle, but also as a general rule. 
Driving on the left-hand side of the road is permitted 
only in certain situations, such as passing. The 
danger of ignoring this law is obvious. Yet, more 
than one-seventh of fatal accidents are the result of 
head-on and sideswipe collisions, the kind that 
occur because a driver is on the wrong side of the 
road. Driving with a portion of your vehicle on the 
wrong side is a violation of this law. 


Why do people drive on the wrong side of the road? 
One reason is speed When a person is driving fast, 
he wants to be sure that he has plenty of room. 
Because he senses the danger of running off the 
side of the road, he instinctively moves toward the 
center. In avoiding one danger, the driver exposes 
himself to another. A second reason people drive 
on the wrong side of the road is that they fail to 
concentrate on driving. Their minds are occupied 
with conversation, with ee a quarrel, worrying, 
or trying to remember detailed instructions given by 
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their supervisors - everything except driving. Their 
eyes may be off the road and on a passenger in the 
back seat. The military vehicle driver will refrain 
from unnecessary conversation while driving. When 
you are driving, give all your attention to it. 


HANDLING CURVES 


When thinking of vehicle accidents, people are 
likely to think of one vehicle crashing into another. 
Thousands of people are killed each year in 
collisions between vehicles, but more are killed 
in one-vehicle accidents. A driver loses control of 
his vehicle, skids off the road and careens into a 
telephone pole, or his vehicle turns over and over as 
it rolls down an embankment into a ditch. A curve 
is a likely place for this kind of accident. 


If you took physics in school you learned two rules 
about moving bodies: 


e Moving bodies tend to remain in motion. 
e Moving bodies tend to follow a straight path. 


To make a moving body follow a curved path, you 
have to use force to overcome its natural tendency 
to follow a straight one. A vehicle on a curve is a 
moving body with a natural tendency to go straight 
ahead. At each point on the curve the driver must 
use force to keep the vehicle turning. The natural 
tendency to go straight ahead increases much more 
rapidly than the speed. At 60 MPH, it takes nine 
times as much force to keep a vehicle turning as it 
does at 20 MPH. 


More important, effective steering depends on the 
traction between the road and the tires. Traction 
refers to the tendency of the rubber of the tire to 
stick to the road instead of slipping and sliding over 
it. The part of a tire in contact with the road at any 
one time is about the size of the sole of a shoe. Four 
small patches of rubber are the only connection 
between the road and the vehicle. 


Anyone who has ever been in a skid knows that 
traction can be broken. Whenever the tendency of 
the vehicle to travel in a straight line becomes too 
powerful for the traction holding the vehicle on the 
curve, the tires slide on the road and the vehicle 
starts to skid. 


The force represented by the natural tendency of the 
vehicle to follow a straight line is opposed by the 
force you place on the steering wheel to turn the 
vehicle. These opposing forces can cause you to lose 
control of the vehicle. The only thing you can do to 
prevent skidding is to drive slowly enough to make 
the curve ayy (Chapter 9 discusses what to do if 
you go into a skid.) 


When driving on a curve, do the following: 


e As you approach a curve, slow down enough so 
that after you are in the curve, you can keep your 
engine pulling and maintain your speed. 


e Do not wait until you are in the curve to apply 
your brakes. 


e If you must apply your brakes in a curve, be 
careful. Use a gentle pulps motion until you 
are sure it is safe to keep continuous pressure 
on the pedal. 


e Start turning your wheels just before you reach 
the point at which the road begins to turn. 


e Once ina curve, stay on your own side of the 
road and stay as far over as you reasonably can. 
Do not try fo make a curve easier by cutting 
across the lane of oncoming traffic. 


e Maintain a moderate speed and the curve will 
be easy enough to handle on your side of the 
road. 


You cannot judge the next curve by the last one. 
Roads with uniformly sharp or gentle curves are 
probably safer than roads with curves of varyin: 
degrees. But on most roads, curves vary a good deal. 
Assume that unfamiliar curves are sharp. You can 
always speed up if you are wrong, but you may not 
always be able to slow down. 


USING SELECTIVE VISION 


Safe drivers must know what is going on at all times 
around their vehicle. Not looking properly is a 
major cause of accidents. All drivers look ahead, 
but many do not look far enough ahead. Stopping 
or changing lanes can take a lot of distance; so you 
must know what the traffic is doing on all sides of 
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you. You must look far ahead to be sure you have 
room to move safely. 


Most good drivers look 12 to 15 seconds ahead 
That means looking ahead the distance you will 
travel in 12 to 15 seconds. At lower speeds, that is 
about one block; at highway speeds, about a quarter 
of a mile. If you do not look that far ahead, you may 
have to stop too ae or change lanes quickly. 
Looking 12 to 15 seconds ahead does not mean not 
payuing attention to closer ee Good drivers 
shift their attention back and forth, near and far. 


Look for vehicles coming onto the highway, into 
your lane, or turning. Watch for brake lights from 
slow moving vehicles. By seeing these things far 
enough ahead, you can change your speed or c aie 
lanes if necessary to avoid a problem. Look for hills, 
curves, or anything for which you must slowdown or 
change lanes. Pay attention to traffic signals and 
signs. If a light has been green for a long time, it will 
probably change before you get there. Start slowing 
down and be ready to stop. Traffic signs may alert 
you to road conditions where you may have to 
change speed. 


TURNING LEFT 


Sometimes when you are making a left turn at an 
intersection, your Vision of traffic coming from the 
right will be obstructed by a passenger sitting beside 
you on the front seat. If your vehicle is equipped 
with individual bucket seats, adjusting the passenger 
seat several inches backward of the driver's seat will 
give you abetter view to the right. If the vehicle has 
a standard seat, you may have to lean forward to see 
around your passenger. If necessary, ask him to lean 
back to give you a better view. 


Be sure there is enough space to turn left. When 
turning left - 


e Signal your intent to turn and slow down. 


e [f there are two left turn lanes, take the right- 
hand turn lane. 


e Be sure you are in the center of the intersection. 


Start to turn only after you are sure your 
vehicle’s rear will clear the centerline. 
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e Be sure there is an adequate gap to turn in front 
of traffic. 


e Watch your vehicle's progress in the side mirrors. 

e Steer the vehicle wide of the lane, if necessary. 

e When the vehicle’s wheels are into the lane, 
steer left to put the vehicle in the lane and 
straighten up. 


e If applicable, watch for oncoming traffic. 


e Cancel your signal. 


TURNING RIGHT 


Before making any turns, signal your intention at 
least 100 feet ahead of the intersection. When 
making a right turn - 


e Be sure there is enough space to turn right. 


e Signal your intent to turn and slow down 
gradually as you approach the turn. 


e Be sure to let oncoming traffic clear before you 
make your turn. 


e Stay as close as possible to the right edge of the 
road or street. 


e Never swerve to the left before turning right. 


e Position your vehicle in the right-hand lane. 
Keep your vehicle's rear close to the curb. Do 
not turn wide to the left as you start the turn; the 
aie behind you might think you are turning 
ett. 


e Pull forward into the intersection past the right 
corner; you must do this so the vehicle’s rear 
wheels can clear the curb. Turn the steering 
wheel hard to the right. 


e Check your vehicle's progress using the right 
side mirrors. 


e Watch oncoming cars if swinging wide into the 
left or oncoming lane. 


e Cancel your signal. 
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If the speed is right the turn should be easily made 
without swerving. If your tires squeal when you turn, 
it is likely that you are trying to take the turn too fast. 


ABSTAINING FROM ALCOHOL AND 
OTHER DRUGS 


Drinking is a factor in at least half of the fatal motor 
vehicle accidents in the United States. Most of the 
people involved in these accidents did not have 
enough to drink to be considered drunk, but there is 
reason to believe that the driver who has had a drink 
or two may be more dangerous than the one who is 
clearly drunk. He usually does not realize that his 
driving ability is impaired. He often thinks he can 
drive better. “Whiskey courage” is an old story. On 
the highway, it is a tragic one. 


Alcohol is not the only drug that impairs driving 
ability. Barbiturates, antihistamines, and other 
medicines in common use may cause drowsiness. If 
you are uncertain about the effects of a particular 
medicine, check with your doctor or druggist before 
taking it. If he says that it may make you sleepy, do 
se take it before driving. You must stay alert [5 stay 
alive. 


Narcotics may dull the senses, induce profound 
sleep, or cause stupor, coma, or convulsions. Effects 
on the central nervous system include hilarity, 
carelessness, talkativeness, euphoria, distortion 
of sensation and perception, impairment of 
judgment and memory, distortion of emotional 
responsiveness, irritability, and confusion. You 
cannot take drugs and operate your vehicle safely. 


RESTING 


If you have experienced loss of sleep or for some 
other reason feel an unusual sleepiness to the point 
that you think your driving may be unsafe, ar your 
supervisor. He will adjust your duties accordingly. 
This does not excuse you from keeping yourself 
physically capable of performing as duty, and 
repeated incidents will require a physical checkup 
and/or disciplinary action. 


For Army Only:Drivers will not be assigned to 
drive military vehicles for more than 10 continuous 
hours. They will not have a combined duty period 
(driving plus other duties) longer than 12 hours in 
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any 24-hour period without at least 8 consecutive 
hours of rest (AR 385-55). 
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CHAPTER 5 


SAFE DISTANCES AND PASSING 


A driver who tailgates does not give himself 
enough time or distance to handle emergency 
situations. Running into the vehicle ahead happens 
often because many drivers do not allow a safe 
stopping distance between their vehicles and those 
in front of them. Safe passing requires that drivers 
know not only how to pass, but also when and when 
not to pass. 


MANAGING SPACE 


To be a safe driver, you need space all around your 
vehicle. When things go wrong, space gives you time 
to think and act. To have space available when 
something goes wrong, you need to manage space. 
While this is true for all drivers, it is very important 
for large vehicles. They take up more space and 
require more space for stopping and turning. 


Of all the space around your vehicle, the area ahead 
of the vehicle — the space you are driving into — is 
most important. You need space ahead in case you 
must suddenly stop. According to accident reports, 
trucks and buses most often run into the vehicle that 
is in front of them. The most frequent cause is 
following too nek Remember, if the vehicle 
ahead of you is smaller than yours, it can Poe 
stop faster than you can. This may cause you to cras 
into it if you are following too closely. 


How much space should you keep in front of you? 
One good rule is to keep at least one second for each 
10 feet of vehicle length at speeds below 40 MPH. 
At greater speeds, you must add one second for 
safety. For example, if you are driving at a speed 
below 40 MPH in a 40-foot vehicle, you should leave 
4 seconds between you and the vehicle ahead; in a 
60-foot vehicle, 6 seconds. If the 40-foot vehicle is 
moving faster than 40 MPH, you would need 5 
seconds; for the 60-foot vehicle, 7 seconds. 


To know how much space you have, wait until the 
vehicle ahead passes a shadow on the road, a pave- 
ment marking, or some other clear landmark. Then 
count off the seconds — one thousand and one, one 
thousand and two, and so on -until you reach the 


same spot. Compare your count with the rule of one 
second for every 10 feet of length. If you are driving 
a 40-foot truck and only counted up to 2 seconds, 
you are too close. Drop back a little and count again 
until you have 4 seconds of following distance fr 5 
seconds, if you are going faster than 40 MPH). After 
a little practice, you will know how far back you 
should drive. Also remember that when the road is 
slippery, you need more space to stop. 


Specific following distances are determined for 
certain vehicles: 


e When driving outside of cities and towns, a bus 
or truck should not travel closer than 200 feet 
behind another bus or truck. 


e When a fire engine is answering an alarm, the 
minimum safe following distance is 500 feet. 
Violators can be prosecuted. 


NIGHT DRIVING 


Headlights are a poor substitute for daylight. Never 
drive so fast that you cannot stop within the distance 
you can see ahead with your lights. At twilight, as 
soon as light begins to fade, turn on your headlights, 
not paras lights. To make your vehicle more 
visible to others, you must use headlights from sunset 
to sunrise according to most states. Be aware that 
some other drivers may not have turned on their 
lights. Use low beams when driving in cities and 
towns, except on streets where there is no other 
lighting. Use high-beam headlights on highways 
only when it is safe and legal to do so, such as when 
no other vehicle is coming toward you. Use low 
beams whenever you are following a vehicle. Switch 
to low beams whenever you meet oncoming traffic 
to avoid blinding the other driver. If the high beams 
of an ere car are not dimmed, avoid looking 
directly at the bright lights. Glance toward the side 
of the road; then quickly look ahead to determine 
the other vehicle’s Boston Keep doing this until 
you have passed each other. Drive defensively at 
night. 
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PASSING 


You must decide whether to pass or not to pass again 
and again every time you drive. Do not take chances. 
Do not move out into the left-hand lane as soon as 
you see any possibility of ering by the vehicle 
ahead. On the other hand, do not let Cone 
for safe passing go by while irritably following a 
slow-moving vehicle for mile after mile. 


Safe Passing 


Safe passing depends mainly on your knowing three 
things: when to pas when not to pass, and how to 
pass. You cannot pass safely unless you can see far 
enough ahead to be sure that you can get back in line 
before you meet ay traftic coming from the 
opposite direction. You must also be able to get 
back into line before meeting any traffic crossing or 
turning onto the road on which you are driving. 


Give yourself and the driver of the vehicle you are 

assing plenty of room. Start to pass from a safe 
ollowing distance. If the vehicle you want to pass is 
traveling at 30 MPH, start from at least 60 feet 
behind it. Drift over to the left and speed up quickly. 
Do not speed up directly behind a vehicle and then 
turn out suddenly just before you get to it. This 
interferes with your view of the road ahead. The 
other driver may slow down or stop, and he can do 
so much more quickly than you can because his 
speed is lower. If he does, you will almost certainly 
be unable to slow down or stop in time. If you try to 
avoid a collision by turning sharply aside, you may 
aid oe the road, turn over, or smash into another 
vehicle. 


As Pie go by another vehicle, be sure there is plenty 
of distance between the right side of your vehicle and 
the left side of the other vehicle. The law in most 
localities requires a minimum clearance of 2 feet. 


You have not finished passing until you get back onto 
our own side of the road or in the lane where you 
elong, leaving the vehicle iw have just passed at a 

safe following distance behind you. If the vehicle 

you are passing is traveling at 30 MPH, leave 60 feet 
clear before returning to your own side of the road 

(20 feet for every 10 MPH of speed). If you force 

the driver of the vehicle you have just passed to slow 

down as fu get back into line, you have not passed 
safely. Of course, it is difficult to see the vehicle you 
have just passed and estimate the distance. A good 
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rule of thumb is that you can usually be sure it is safe 
to return to the right side of the road when you can 
see the vehicle you have passed in your rearview 
mirror. 


ASa general rule, do not attempt to pass more 
than one vehicle at a time. Passing several vehicles 
increases the danger because it increases the time 
you spend and the distance you cover while out of 
your own lane. If you come up behind a long line of 
vehicles, you can almost be sure that every driver 
except the first one is waiting for an opportunity to 
pass. The safe and courteous thing to do is to wait 

our turn. On the other hand, if you are next in line 

ehind a slow-moving vehicle, it is discourteous to 
the drivers behind you not to pass when you have 
the opportunity. 


Unsafe Passing 


There are some situations where passing is always 
dangerous or unlawful: 


¢ On any curve or hill where you cannot see at 
least 500 feet ahead. 


e At intersections and railway crossings. 


« Whenever there is a single or double solid line 
between lanes or when your lane’s side of a 
double line is solid. 


e At crosswalks where a vehicle has stopped to 
allow a pedestrian to cross. 


« Whenever a stopped school bus has its warning 
flashers on. 


e Whenever you cannot see that the road is free 
of traffic far enough ahead to pass safely. 


The last statement above sums up all the others and 
raises the question. How far ahead is far enough? 
This distance depends on you own speed, on the 
speed of the vehicle you are passing and on the 
lengths of the vehicles involved. ses you want 
to pass a vehicle traveling at 30 MPH. You would 
have to travel whatever distance it travels while you 
are passing and an additional distance besides. 
Since the other vehicle’s speed is 30 MPH, the 
section distance in this case would be about 160 
eet. 


It is generally a good idea to pass at a speed at least 
10 to 15 MPH faster than the speed of the vehicle 
being passed If your speed is only 5 MPH faster, it 
will tke you twice the time and almost twice the 
distance to completely pass the other vehicle. 


On the other hand, there is no point in passing at too 
fast a speed. In passing at 20 MPH faster instead of 
15 MPH faster than the speed of the vehicle being 
passed, the advantage amounts to only 1 or 2 seconds 
gained It is arc offset by the danger of increased 
speed If too much increased speed is required to 
pass and return to your lane, the wise decision is not 
to pass. 


As a general rule, your pasts speed should be from 
10 to 15 MPH faster than the speed of the vehicle 
you are passing. Suppose, however, that you want to 

ass a vehicle traveling at 50 MPH when the speed 
imit is 55 MPH. In this case, driving your vehicle 10 
to 15 MPH faster would be unlawful because passing 
is no excuse for exceeding the speed limit. Yet if you 

ass at 55 MPH, you will need 2,640 feet or exactly 

alf smile to pass the other vehicle. When the driver 
ahead of you is traveling just under the speed limit, 
the safest thing to do is ee about passing. Settle 
down behind him at a safe following distance. You 
may reach your destination a few minutes later than 
if you had attempted to pass, but at least you will not 
have broken the law. 


Passing on the Right. Passing on the night, except as 
explained, is usually dangerous and unlawful. It puts 
you on the other driver's blind side. He may be 
intending to make a right turn or to pull over to the 
right side of the road. In either case, an accident is 
almost certain. There are, however, three situations 
in which passing on the right is permissible and 
reasonably safe: 


e If the highway has at least two lanes going in 
each direction. 


e If all lanes of traffic move in the same direction 
(one-way street). 


e If the vehicle you are passing is in a left-turn 
lane. 


Passing On Three-Lane Highways. sae ona 
three-lane highway demands extra caution. Do not 
pass except in the center lane, and then only when the 
center lane is marked for passing in your direction. 
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The center lane py be so marked that it is open 
for passing in both directions. Before passing, 
make sure that none of the vehicles coming from 
the opposite direction are moving out to pass. 
Never use the center lane to pass if your view of the 
road ahead is obstructed by a hill or curve. The one 
exception to using only the center lane for passing is 
that you may pass in the right lane if the vehicle in 
the center lane is making a left turn. 


Signaling 


When passing, do not just pull out and start around 
Look ahead and behind to be sure it is safe to pass. 
Let the driver of the vehicle ahead know what you 
intend to do. He may be getting ready to pass the 
vehicle ahead of him or to turn left. Blow your horn 
as a signal to him. At night, give the driver ahead an 
additional signal by flashing your headlights from 
low to high beam and back to low. However, do not 
use the light signal as a substitute for the horn signal. 
The horn signal is required by law inmost localities, 
and it puts the driver of the vehicle being passed 
under a legal obligation to help you pass. 


The driver of the vehicle behind you also needs to 
know what you are going to do. He may be pune 
out to pes you. Give a left-turn signal to let him 
know that you are about to pull out to pass. 


BEING PASSED 


When you are being passed, the law requires you to 
help the other driver get by. When the driver of the 
passing vehicle blows his horn, you must do one 
thing give way to the right. Even if you are already 
on your own side of the road, move over as close as 
safety will permit to the right-hand edge of the road. 
The law does not permit you to increase your speed 
Speeding up forces the ale driver to cover more 
distance and take more time to get by you. It exposes 
both of you to unnecessary danger. 


When you are being passed, it is usually safest to 
maintain a steady speed. By doing this, you allow the 
passing driver to judge peat istance with greater 
accuracy. If you slow down, you may mislead him 
into overestimating his speed. Nevertheless, if an 
attempt to pass you becomes dangerous, you may be 
able to make it safer for everyone by slowing down 
and allowing the passing vehicle to get back into the 
proper lane in less time and distance. 
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If, however, you see that a driver is trying to getback —-up a little to give him more room. When danger 
into line behind you, rather than ahead of you,do ——_develops in passing, do not stand on your rights. Use 
not slow down. In this case, it is much safer to speed _ alll driving skill to avoid an accident. 
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CHAPTER 6 


INTERSECTIONS 


The most dangerous place on a street or highway is 
an intersection. An elementary law of physics says 
that two bales cannot occupy the same space at the 
same time. Hundreds of thousands of drivers and 

edestrians have demonstrated the truth of this law 

y re their lives at intersections. An intersection 
is any place where two or more roads join or cross 
each other. You are required to slow down when 
approaching all intersections - whether or not you 
have the right-of-way. The following rules of the 
road are normal; however, state and local laws take 
precedence. The main question faced by drivers at 
an intersection is “Who has the right-of-way?” 


INTERSECTIONS WITHOUT 
TRAFFIC CONTROLS 


When approaching a major road from a minor road, 
you must yield to the traffic on the major road. If 
you are entering an intersection with traffic already 
in it, you must yield to that traffic regardless of the 
type of road. 


When two vehicles approach an intersection at 
the same time, which one has the right-of-way? The 
law states that when two vehicles enter an intersection 
from different highways at the same time, the driver 
on the left must yield to the driver on the right. 
The law does not give right-of-way to anyone; it only 
states who must yield it. Therefore, you should 
always be alert for those who fall to yield, and you 
must do everything possible to avoid an accident. 


INTERSECTIONS WITH TRAFFIC 
CONTROLS 


Traffic Lights 


Traffic lights greatly simplify right-of-way problems 
since the traffic on one road is stopped while the 
traffic on the other is permitted to proceed. For 
vehicles coming from pes directions on the 
road which has the green light, the right-of-way rules 


are the same as those that would apply in the absence 
of traffic signals. At some intersections, however, 
you may not make a left turn unless a special left-turn 
reen light is showing. Sometimes the sign is in the 
orm of a traffic light showing a green arrow, how- 
ever, these rules may vary from state to state. 


At other intersections where there are signs permit- 
ting you may make a right turn on a red light. To 
turn right on a red light at one of these intersections, 
you must be in the right-turn lane and must give a 
right-turn ee You ordinarily have the right-of- 
way over pedestrians who are crossing the street you 
are turning into because the light is red for them. 
Nevertheless, it is unlawful for you to do aheny: 
that might endanger them, even if they refuse to yiel 
the right-of-way to you. 


Traffic Signs 


At an intersection where stop signs have been 
erected, you must come to a complete stop. You may 
not enter the intersection, whether to go straight 
through or to turn right or left, until you are sure that 
the movement can be made safely. 


When required to stop at an intersection where a 
line has been painted on the street indicating the 
place to stop, stop there (Figure 6-1). When the 
place to stop is not marked by a line, stop close 
enough to the intersection so that you can see any 
traffic that may be approaching from your right or 
left. Do not, however, block a crosswalk. 
Pedestrians crossing at an intersection have the 
right-of-way over vehicles. Do not start again until 
you are sure the way is clear. Do not enter the 
intersection if there is traffic on the intersecting 
street that will reach the intersection before you 
have cleared it. 


Stop signs are sometimes placed at intersections 
where lights have also been erected. When traffic 
lights are in operation, obey them instead of the 
signs. Furthermore, a traffic officer's signaling must 
be obeyed regardless of traffic lights or signs. 
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At intersections governed by yield signs, you must 
slow down to a speed reasonable for the conditions 
and yield the right-of-way. 


FIGURE 6-1. Proper Stopping Places at 
Crosswalks. 


TURNS AT INTERSECTIONS 


Before making any turn, signal your intention at least 
100 feet ahead of the intersection. Never turn or 
change lanes without first looking to make sure that 
it can be done safely. 


When you make a right turn at an intersection, stay 
as close as possible to the right edge of the road or 
street. Never swerve to the left before turning right 
(Figure 6-2). 


Never swerve to the right before turning left 
(Figure 6-3). When making a left turn- 


e First, get into the lane nearest the centerline in 
advance of the turn. 


e@ Then slow down gradually as you approach the 
turn. 


e Be sure to let oncoming traffic clear before you 
make your turn. Then enter the lane to the right 
of the centerline of the street into which you are 
turning. 


Many drivers swerve in the opposite direction 
before turning to make the turn easier. If the 
speed is right, the turn should be easily made 
without swerving. If your tires squeal when you 
turn, it may mean your tires are underinflated, but 
it is a likely that you are trying to take the turn 
too fast. 
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FIGURE 6-2. Making a Right-Hand Turn. 


FIGURE 6-3. Making a Left-Hand Turn. 


NOTE: Swerving in the opposite direction 
before making a turn is likely to mislead other 
drivers and cause an accident. 


SPECIAL INTERSECTIONS 


On new highways, an increasing number of inter- 
sections are designed so that one road passes over 
the other instead of crossing it. To turn right or left 
at such intersections, it is necessary to use connect- 
ing roads to get onto the crossroads. These elevated 


intersections and their connecting roads are often 
confusing to drivers who are not used to them, and 
the method of making turns may vary from one to the 
other. Whenever you come to an intersection where 
one road passes over or under the other, slow down 
and pay careful attention to the signs that tell you 
how to make the turn you want to make. 


Cloverleafs 


Intersections where the roads cross each other at 
different levels may be designed in a number of ways. 
The most common type is the cloverleaf design 
(Figure 6-4). To turn right, you take a right turn 
before you get to the bridge that carries one road 
over the other. To turn left, you take the right turn 
just after the bridge. This rad will carry you around 
to jem the crossroad in a three-quarter circle at an 
ordinary intersection. The advantage of cloverleafs 
and similar intersections is that you do not have to 
cross the path of other traffic to make a turn. 


FIGURE 6-4. A Cloverleaf Intersection. 


Traffic Circles 


A rather common type of special intersection is the 
traffic circle. Upon entering the traffic circle, all 
vehicles turn in the same direction - to the right. 
Almost all traffic circles have at least two lanes, and 
some have more. You simply continue around the 
circle in a counterclockwise direction until you come 
to the road or street you want. Then you leave the 
traffic circle by making a right turn. 


As you travel around the circle, use the inside lane 
if practicable, but be sure to get in the outside lane 
well before you come to the place where you intend 
to leave the circle. Never attempt to make a right 
turn from the inside lane. Look and signal before 
you turn or change lanes. 
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At traffic circles, the whole circle is considered an 
intersection. The vehicles already in the traffic 
circle have the right-of-way over those approachin 
the circle on the roads leading into it unless traffic 
signs indicate otherwise. 


Railroad Crossings 


To move canal through a railroad crossing, develop 
the following habits: 


e Identify all warning signs, signals, and protec- 
tive devices. 


e Before crossing the tracks, look both ways and 
listen for approaching trains. 


e After a train has passed, be sure no other train 
is approaching from either direction before 
starting across. 


e Never stop on railroad tracks. 


e Do not rely on mechanical equipment (flashing 
lights) to be sure the way is safe to cross. 


e Never take familiar crossings for granted or 
assume that no train is coming. 


e Be particularly alert for trains after dark when 
crossings are not protected by gates or flashing 
lights. Frequently drivers drive into the sides ot 
trains at such crossings. 


e Stop your vehicle between 15 and 50 feet 
from a railroad crossing when transporting 
hazardous materials or passengers (in a vehicle 
designed to transport 16 or more persons 
melidig the driver). 


e When driving a bus, open your forward door if 
it will help you see or hear an approaching train. 


PRIVATE DRIVEWAYS 


When coming out of a private driveway, yield the 
right-of-way to all vehicles on the street or highway 

ou are entering. Stop for any pedestrians who may 
be on the sidewalk and about to cross the driveway. 
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CHAPTER 7 


PEDESTRIANS, BICYCLISTS, AND ANIMALS 


Pedestrians, bicyclists, and animals pose special 
problems for drivers. It is often difficult to see 
pedestrians, bicyclists, and animals on the road You 
must be alert to avoid collisions with them. 


PEDESTRIANS 


Pedestrians are a poor match for the automobile. In 
the United States, about 10,000 of them are killed in 
traffic accidents each year. When pedestrians are 
involved in collisions, speeds of no greater than 15 
or 20 MPH often prove fatal. 


It is true that pedestrians often violate laws passed 
for their protection. They may walk along highways 
with their backs to oncoming traffic. They often 
ignore crosswalks and cross in the middle of a block. 

hildren dart out into the street without looking for 
traffic. Nevertheless, after one has killed a chit it 
is not much comfort to know that the child was at 
least partly to blame. Pedestrians will be safe on 
streets and highways only when drivers are willing to 


J 


be their brothers’ keepers. 


You should let the pedestrian know your intentions. 
Whenever a pedestrian may be affected by you turn- 
ing, stopping, or starting, the law requires you to 
blow your horn regardless of which of you has the 
right-of-way. Be careful how you blow your horn. A 
long, loud blast can frighten and confuse a 
pedestrian, increasing instead of minimizing the 
danger. Use your horn as a warning signal, not as a 
command to get out of your way. Whenever you 
blow your horn to warn a pedestrian, your foot 
should be off the accelerator and ready to depress 
the brake pedal. 


Anticipate the pedestrian’s intentions. If you see a 
erson in the street, slowdown and get ready to stop. 
e may be able to take care of himself, but do not 
depend on it. He may get confused and walk right 
in front of you. Never pass another vehicle that has 
stopped to permit a pedestrian to cross. 


Watch people on the sidewalks and at the side of the 
road. They may not stay there. Leave room between 
your vehicle and a row of parked vehicles. Someone 
may step out from between them at any moment. 
When near pedestrians, drive slowly. 


If you should come upon a pedestrian walking with 
his back to you on your side of the highway, blow 
your horn well before you get to him. If he is warned 
of your approach, he is unlikely to step out in front 
of you. When you pass a pedestrian walking along a 
higway, allow plenty of room between him and your 
vehicle: 


In school zones, slowdown to the posted speed limit 

and watch for children. Obey the directions given 

by members of the school safety patrol or by school 
rossing gaurds. 


When stopped ee stop signal of a school bus, do 
not move until the bus is placed in motion and the 
highway is clear of students. 


Observe these rules at intersections: 


e At intersections with no traffic lights, 
pedestrians have the right-of-way. 


e A blind pedestrian is entitled by law to special 
consideration at intersections with no traffic 
lights. If a blind pedestrian holds out a white 
cane or a white cane tipped with red or if he 
is accompanied by a guide dog, all vehicles 
approaching the intersection must stop. They 
must remain stopped until the blind pedestrian 
has completed his crossing. 


e At intersections controlled by ordinary traffic 
lights, pedestrians obey the same signals as 
drivers. When crossing on a green light, the 
have the right-of-way. i a light changes to yel- 
low or red while a pedestrian is still in the 
street, drivers must allow him to complete his 
crossing safely. 
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e At some intersections, special lights instruct 
pedestrians either to walk or to wait. Where 
these lights are in operation, pedestrians must 
obey them instead of the regular traffic lights. 
Pedestrians crossing on a special pedestrian 
signal have the right-of-way just as they do when 
crossing on a green light. 


e If you are going through an intersection on a 
reen light and a pedestrian starts to cross in 
ront of you against a red light, warn him with 
your horn. If he does not stop, then you must 
stop. If you save a life, losing your right-of-way 
will be worthwhile. The sate driver yields the 
right-of-way to a pedestrian when the 
pedestrian is entitled to it and even when he is 
not. 


Obey traffic rules when you are a pedestrian. As a 
military vehicle driver, you will frequently find your- 
self in this role. When you walk, be as careful as you 
want pedestrians to be when you are driving. 


When you cross a street, cross at an intersection or 
crosswalk if one is available. Before you cross, stop 
and look in both directions. Be sure that you can get 
all the way across or to a safety island before the light 
changes. 


Remember, pedestrians as well as drivers must obey 
traffic lights. Never start to cross on a red or yellow 
light. Do not start to cross on a green light if you 
know it is just about to change. 


When walking or josging along a road without 
sidewalks, use the left shoulder and face oncoming 
traffic. When a vehicle approaches, get off as far as 
necessary for safety. At night, carry a flashlight or a 
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light-reflecting object that will enable drivers to see 
ou better. The lights of an oncoming vehicle may 
e bright enough to blind you, but its driver may not 
see YOU. 


BICYCLISTS 


The number of bicycles being used on streets and 
highways is growing daily, both for exercise purposes 
and for transportation in city areas. Bicyclists are 
expected to obey the same traffic rules and regula- 
tions as vehicle drivers, but many are children who 
may not obey or even know the rules. 


A nor problem for drivers is their inability to see 
bicyclists, especially at night. Sometimes they may 
be in the blind spot of your vehicle. Keep on the 
lookout and slow down when you approach 
bicyclists. Tap your horn lightly if necessary to let 
them know where you are. Give them plenty of room 
when passing and be prepared to stop suddenly. 


ANIMALS 


Stock laws vary from state to state and in some 
instances are not properly enforced. Therefore, 
a vehicle operator should always be alert to the 
possibility of a collision with an animal. Collision 
with even a small animal can cause serious vehicle 
damage and endanger human life. As a vehicle 
vated you must be thoroughly familiar with and 
obey all local laws. You must also exercise your best 
a and drive cn at all times to avoid 
endangering animals, human life, and property. 
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CHAPTER 8 


OPERATING PRACTICES AND MANEUVERS 


The objective of your training as a military driver 
is to teach you how to do your job efficiently 
with maximum safety, comfort, and economy. 
Good driving habits are attained through con- 
stant practice. During your daily driving, 
review the techniques discussed below. Test 
yourself occasionally to see how you measure 
up. In this way, you can avoid slipping into bad, 
perhaps dangerous habits. 


DRIVING PRACTICES 


Make the following general practices part of your 
routine daily driving methods: 


e Always sit in an erect, comfortable position 
with your shoulders parallel to the back of the 
driver's seat. 


e Adjust the seat if necessary so that you can easily 
manipulate the vehicle controls and have a clear 
view to the front. 


Adjust side and rearview mirrors so that they 
give unobstructed views. 


e Fasten shoulder and seat belts. 
e Lock doors, if applicable. 


The position of the hands on the steering wheel is of 
prime importance for vehicle control particularly in 
emergencies. Place your hands on es sides of 
the steering wheel at 10 and 2 o'clock or 10 and 4 
o'clock positions. Hold the rim, not the spokes. 
Maintain a firm, but comfortable grip. Remove 
hands from the wheel only when signaling, adjusting 
controls, or performing other acts essential to 
driving. A driver should? be ready for a complete, 
controlled turn of the wheel in a fraction of a second 
at all times. 


Before putting the vehicle into motion, carefully 
check traffic conditions, particularly the immedi- 
ate front and rear of the vehicle where children or 
objects difficult to see could be located. 


Try to anticipate future situations. Continually 
ant far ahead and be prepared for other 

rivers’ errors or unsafe maneuvers. Keep a close 
watch at all times on conditions behind your vehicle 
by regularly glancing at the rearview mirrors. 
Anticipation and good judgment can preclude a 
large percentage of emergency situations — drive 
defensively. 


STARTING 


Instructions on starting both manual and automatic 
shift vehicles are found in Chapter 16. However, 
the following points are given on specific starting 
conditions. 


On Hills 


When you have to start on an upgrade, use your 
parking brake to keep the vehicle from rolling back- 
ward. Keep the parking brake on while you shift into 
low gear and begin to release the clutch pedal slowly. 
When the vehicle begins to pull against the brake, 
release the brake slowly. In this way, you can start 
without danger of rolling back and losing control of 
your vehicle. It may not be necessary to use the 

arking brake in vehicles equipped with automatic 
ransmission or special devices that prevent rolling 
back on halls. 


On Slippery Surfaces 


If you have to start on a slippery surface, such as ice 
or loose dirt, use second or a higher gear instead of 
low gear. Feed the gas and release the clutch pedal 
very slowly to avoid spinning the rear wheels. 


STEERING AND TURNING 


The best and safest position of the hands on the 
steering wheel is on either side of the wheel a little 
above the center (the 10 and 2 o'clock positions) or 
the right hand can be positioned a little below the 
renter (10 and 4 o'clock positions). Two hands are 
necessary both for beginners and for experienced 
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drivers. Your grip on the wheel should be firm, but 
not tight. 


When you round a corner or make any other sharp 
turn, use the hand-over-hand steering method 
(Figure 8-1). If you are turning to the right, begin 
by placing your right hand near the top of the wheel 
and ull the wheel down to the right. As the right 
hand nears the bottom of the circle, let the left hand 
take over, starting at a position on the left of the 
wheel, a little below the top. As the left hand nears 
the bottom of the circle, again place the right hand 
at the top of the wheel to continue the turn, if 
necessary. As you complete the turn and release 
pressure on the steering wheel it will slide through 
your hands because the front wheels tend to return 
to their normal straightforward position. At low 
speeds and on some old vehicles, the wheels must 
be brought back to their normal position by 
reversing the direction of steering. 


Do not turn sharply to change lanes. Light pressure 
on the steering wheel will allow you to drift gradually 
from one lane to another. Before you change lanes, 
remember to look for traffic that may be coming up 
behind you and to give a turn signal. 


BRAKING AND STOPPING 


The proper use of brakes is one of the most 
important elements of good driving as well as one 
of the best indicators of driving capability. Your 
brakes are used in all stopping procedures, but 
they are seldom used alone. Emergency stops may 
be exceptional for the professional driver, but 
being prepared for them should be routine. 


Right hand Left hand 

in position to takes position 

start right turn. on wheel and 
applies turning 


Left hand signals 
for right turn. 


Right hand 
releases. 


The heavier the vehicle, the more work the brakes 
must do to stop it, and the more heat they absorb. 
But the brakes, tires, springs, and shock absorbers 
on heavy vehicles are designed to work best when the 
vehicle is fully loaded. Empty trucks require greater 
stopping distances because they have less traction. 
They can bounce and lock up their wheels, braking 
poorly. This is not usually the case with buses. 


Use these general procedures for braking: 
e Release the accelerator pedal. 


e Downshift within the operating range of the 
engine (RPM) (if manual transmission). 


e Depress the brake pedal. 


e As the vehicle begins to reduce speed, decrease 
brake pedal pressure. 


e Stop ate by releasing the brake pressure 
gradually as the stopping rate increases. 


e As the vehicle halts, push in the clutch pedal 
rue transmission), and release the brake 
pedal. 


e After stopping, shift to neutral and reapply 
the brake just eu to keep the vehicle sta- 
tionary. Now release the clutch pedal 
(manual transmission). 


e Use the erg retarder for descending grades, 
in city traffic, or in any situation where slowing 
is required but not on slippery road surfaces 
(such as rain, snow, sleet, or ice). 


Right hand 
takes new posi- 
tion and applies 
turning power. 


Turn completed. 
Both hands 
return to driv- 
ing position. 


AND |LEFT HAND 


Ss 


releases. 


FIGURE 8-1. Hand-Over-Hand Steering Method. 
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NOTE: Apply the Jacobs brake (Chapter 18) 
only if wheels have good traction. 


GROUND GUIDE SAFETY 
PROCEDURES 


Ground guides must be trained in standard hand and 
arm signals and flashlight signals before guiding a 
wheeled vehicle. Hand and arm signals are the basic 
method used for ground guiding. Drivers and 
ground guides will coordinate signals before ground 
guide operations. Examples of hand and arm signals 
are in pp A and B. Additional hand and 
arm signals are in FM 21-60. Voice signals between 
aground guide and driver can be misunderstood and 
should not be used except in an emergency. 


Before a wheeled vehicle is started for movement, 
a member of the crew or the driver must walk 
completely around the vehicle to ensure no one or 
no object is in danger from the vehicle’s movement. 
At no time will ground guides run or walk backwards 
while guiding a vehicle. 


CAUTION 


The ground guides should keep 10 yards 
between themselves and the vehicle front or 
rear and corners. They should never be 
directly behind the vehicle. Ground guides 
will not position themselves between the 
vehicle being guided and another object 
where an inadvertent engine surge or 
momentary loss of vehicle control could 
cause injury. Drivers of vehicles will imme- 
diately stop their vehicles if they lose sight of 

round guides or note that the guide is 

angerously positioned between the vehicle 
and another object. Drivers of vehicles in 
such cases will secure their vehicle, dis- 
mount, and make an on-the-spot correction 
before commencing operations. 


Use the procedure below when there is only one 
ground guide or when a ground guide is not avail- 
able, such as in the civilian domain. The ground 
guide or the vehicle driver will dismount and walk 
completely around the vehicle to - 


e Verify clearance. 
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e Determine visual clear distance with a ground 
reference point from the cab of the vehicle. 


e Mount the vehicle, sound the horn, and back to 
the rear of the preselected ground reference 
point. Stop and repeat the process as necessary 
until the desired vehicle position is obtained. 


Only one ground guide gives signals to the driver. 
Be sure that everyone involved (the driver and 
ground guides) understand who will give the signal 
and who will receive it before any movement is done. 
If sight between the driver and the ground guide 
making the signal is lost, the driver must stop the 
vehicle until the signal is again visible or the con- 
fusion is cleared up. 


During movement within an assembly area, wheeled 
vehicles require ground guides when moving for- 
ward and when backing. Ground guides are also 
required when vehicles enter a field site operations 
area. 


At night the best method to ground guide a vehicle 
into the area is to use a screened flashlight. Guides 
move forward to make sure the way is clear, then 
turn around to face the vehicle, and give the proper 
signal with the flashlight. The driver moves the 
vehicle forward until the flashlight signal goes out. 
Then he stops the vehicle. This process is repeated 
as the vehicle is moved forward to its final stop. 


Ground guides are required when wheeled vehicles 
are backed. However, the number of ground guides 
used is determined by visibility restrictions ee 0, 
darkness, and so forth). The horn will be sounded 
before any backing operation is done. When back- 
ing at night, use the same flashlight procedures to 
safely back the vehicle. 


Figure 8-2 shows where the ground guides will 
be positioned when backing and moving vehicles 
forward. 


BACKING 


To turn while backing, turn the steering wheel in 
the same direction as you would if you were going 
forward. To back to the right, turn the wheel to the 
right. To back to the left, turn the wheel to the left. 
Back slowly. In a vehicle with standard gears, you 
cannot control your speed safely while backing 
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unless you use the clutch as well as the accelerator. 
Always come to a full stop before shifting into 
forward gear. 


Keep looking back until you have stopped If you 
shift your eyes to the front as soon as you are ready 
to stop, you will be backing blindly for several feet. 
When backing in se close quarters such as a 
driveway or when visibility through the rear window 
is poor, you may find it necessary to use your right 
hand on the steering wheel while you look out the 
left window to see where you are going. 


WARNING 


NEVER OPEN EITHER DOOR WHILE 
YOUR VEHICLE IS IN MOTION. At 
best, backing is more dangerous than going 
forward. You cannot see as well and your 
vehicle is harder to control. Before you back 


even a short distance, make sure there are no 
children around. Many youngsters have 
been crushed under the wheels of the family 
car while pe in their own backyards or 
driveways. Never back long distances unless 
absolutely necessary. It is much safer to 
turn around and cover the distance going 
forward. 


TURNING AROUND 


The best, safest, and often quickest way to turn 
around is to drive around the block, making three 
right turns and a final left turn. This eliminates the 

roblems of most left turns. In some cases, however, 
such as a dead-end street or other tight space, you 
have to turn the vehicle completely around. Care- 
fully follow these suggestions: 


e Select a place where you have at least 500 feet 
of clear visibility in each direction. 


e Do not attempt any turnaround near hills or 
curves or where visibility is limited. 


e Be sure there are no signs prohibiting the turn. 


e Be sure there is enough space to complete the 
turn safely. 


e Check for vehicular and pedestrian traffic 
before and during the turn. 
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FIGURE 8-2. Recommended Ground Guide 
Positions. 


Remember that the responsibility for avoiding an 
accident rests with you. Neither of the following 
turns should be made on roads with heavy traffic. 


U-Turns 


U-turns are not legal everywhere, so be sure to look 
for prohibiting signs before making one. IN CITIES 
AND TOWNS, TURNS ARE ALLOWED AT 
INTERSECTIONS ONLY. To make a U-turn, fol- 
low these steps (Figure 8-3): 


@ Move into the proper lane. On a two-lane street 
move as far right as possible. On four-lane and 
divided streets, move into the left-turn lane. 


e Check for traffic signal, stop, and then signal a 
left turn. 

e Check for oncoming traffic and for room to 
complete the turn; then make a sharp left turn. 

e Slowly finish your turn, positioning your vehicle 


in the-far right lane. Straighten your wheels and 
proceed. 


FIGURE 8-3. U-Turn. 


Road Turns 


If you cannot make a U-turn and no side road is 
available, use the road turn. There are two ways of 
making a road turn. The easiest is to come to a 
complete stop at the right curb or edge of the road, 
using the shoulder if available. After checking to see 
that the road is clear of traffic in both directions, 
start turning to the left. Turn your steering wheel as 
quickly as possible as far to the left as it will go. Just 
before you get into the opposite curb or edge, 
reverse the steering wheel as far to the right as it will 
go. Now back up, keeping the steering wheel to the 
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right. AS you approach the epee curb or edge, 
turn your steering wheel back again to the left. y 
Boing toate and keeping your wheel to the left, 
you should now be able to clear the curb or edge on 
your right and complete your turn. If the road is very 
narrow, you may have to repeat the above steps. 


You can also make a road turn by stopping close to 
the right curb or road edge and backing to the left. 
Just before you get to the opposite curb or edge, turn 
our wheel hard to the right and then go forward 
en you use this method, you have to be careful to 
start far enough away from the right curb or edge so 
that your front wheels will not run into the curb or 
0 off the road when you start backing to the left. 
hen you make these turns, it is not necessary to 
reverse your steering wheel just before you sto 
moving. You can do this after you have stoppe 
However, turning the wheels while you are still 
moving is easier and saves wear on the tires and 
steering mechanism. 


In business districts, where traffic is usually heavy, 
no method of turning around may be practical or 
safe. In such places, the best way to reverse your 
direction is to drive around the block. 


NOTE: Use turn signals, four-way flashers, 
and if possible, aground guide/road guard. 


PARKING 


Parallel Parking 


Parallel parking to the curb between vehicles is 
difficult for cay if not most, drivers. You can 
parallel park easily if you follow this step-by-step 
method (Figures 8-4 and 8-5): 


e Select a large enough space. You need at least 
6 feet more than the length of your vehicle. 
About 11/2 car lengths or 25 feet are adequate 
for a sedan in almost any case. The width of the 

arking space should be approximately 8 feet 
or 1/2-ton vehicles or sedans. 


e Give the hand signal for stopping. Pull up 
alongside the vehicle parked in the space ahead 
of the space you intend to use. Your vehicle 
should be 1 to 2 feet away from that vehicle, and 
the rear bumpers of both vehicles should be 
even. 
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Start backing slowly. Turn your steering wheel 
as hard as you can to the right as soon as your 
vehicle starts pune With your wheel all the 
way over to the right, continue backing until 
your vehicle is at a Ee angle to the curb. 
At this pot your right front door will be op- 
posite the rear bumper of the other vehicle. 


Straighten the front wheels. Go straight back a 
short distance until the pen end of your front 
bumper is opposite the left end of the rear 
bumper of the other vehicle. 


Pause a moment. Now turn your steering wheel 
hard to the left and back slowly the rest of the 
way into the space, straightening your front 
wheels just as they approach the curb. (If you 
find that you canno gel all the way into the 
space, usually the best t ing to do is to drive all 
the way out, get your vehicle ahead of the space, 
and start all over again.) 


Pull forward Your vehicle should divide the 
pars space, leaving as much distance 

etween your vehicle and the vehicle ahead as 
there is between your vehicle and the vehicle 
behind. Your front and rear wheels should be 
an equal distance from the curb and no more 
than a foot away from it. 


Turn off the engine. Before you leave your 
vehicle, turn off the engine, set the hand brake, 
and put the vehicle in reverse gear. If your 
vehicle has an automatic transmission, place the 
lever in the park position. For multifuel (diesel) 
engine vehicles, pull the engine fuel stop out and 
set the gearshift in the neutral position. Other- 
wise, the engine may start if the vehicle moves 
slightly while the transmission is in gear. When 
pee a a downgrade, if there is a curb, turn 
your wheels so that the front of your right tire is 
against the curb. When parking on an upgrade, 
turn the wheels left away from the curb so that 
the back of the right front tire locks against the 
curb. pone this will ensure that your vehicle 
does not roll. When parking uphill without a 
curb, use chocks behind the front tires. When 
parking downhill without a curb, place chocks 
in front of the front tires. 


e The parking brake is the primary safety item. 
Only use chock blocks as a secondary safety 
item in conjunction with the parking 
brake. Using chock blocks alone is not safe or 
effective. The parking brake must be set at all 
times when the vehicle is parked. 


Except on one-way streets, always park on the right 
side of the street. Remember to lock the ignition 
switch on vehicles of commercial design and take the 
key with you. Turn off the master switch on tactical 
vehicles. (Exceptions may be directed by local 
commanders.) 


Diagonal Parking 


Diagonal or angle parking is easy enough for 
most drivers. However, you should remember 
the following: 


e Give the hand signal for stopping. 


e Begin turning into the parking space from a 
Pn about 5 feet from the row of parked 
vehicles. 


e Turn your steering wheel in the direction of the 
space and enter the space with your vehicle as 
straight as possible with the angle of the space. 


e Use the parked vehicle or line marking on the 
left as a puide, but be very careful to allow 
enough clearance between your vehicle and the 
vehicles parked on either side. 


When coming out of a diagonal parking space, back 
very slowly until you are out far enough to see traffic 
that may be coming and stop if necessary. Turn your 
steering wheel sharply when your left front wheel is 
opposite the rear bumper of the vehicle parked on 
your left. If ee turn sooner, you are likely to side- 
swipe the other vehicle as you back out. 


Improper Parking 


Parking improperly may inconvenience and 
endanger other drivers. Do not park - 


e In violation of local traffic laws. 


e [nan intersection or in front of a driveway. 
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FIGURE 8-5. Parking ona Hill. 
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ELEMENTS OF SAFE DRIVING 


The ability to mechanically operate a motor 
vehicle is not the only qualification of the safe 
driver. This skill must be augmented by a definite 
sense of personal responsibility and by a 
knowledge of and unceasing respect for the laws of 
physics, physiology, and psychology as they affect 
the driver and his vehicle. Since safety is a command 
responsibility, it is the duty of commanders at all 
levels to ensure compliance with these nonstatutory 
laws. Instruction for military drivers should include 
an explanation of these elements and examples of 
the results of common violations. 


Physiological Considerations 


To operate a vehicle with the maximum degree of 
safety, the driver must maintain top physical condi- 
tion. Any deterioration in physical condition will 
reduce this degree of safety. Prospective drivers 
having physical defects that will interfere with safe 
vehicle operation should be eliminated from the 
driver training program. Instructors and super- 
visors should be constantly alert to evidence of any 
incapacitating disease such as heart trouble, asthma, 
or epilepsy; of vision deficiencies not detected in 
physical examination and of dangerously slow 
reaction time. eae temporary, the effects of 
fatigue, drugs, and alcohol seriously impair the 
physical condition of the driver and may be regarded 
as a contributing factor to accidents. 


Psychological Considerations 


To drive properly and safely, a driver must have a 
proper attitude toward driving and must have emo- 
tional control. Faulty attitudes toward driving may 
often be detected by instructors and supervisory 
personnel. These attitudes may be eliminated to 
some degree through instruction and counseling. If 
the driver does not respond to corrective measures 
and continues to show evidence of faulty attitudes, 
it is advisable to drop him from the program. 


Other psychological considerations include over- 
confidence, egotism, rationalization, and im- 
patience. Overconfidence encourages the taking of 
unnecessary chances. Egotism disregards the rights 
of others. Rationalization prevents the driver 
from recognizing and correcting his own faults. 
Impatience leads to unsafe driving through refusal 
to adjust to driving conditions. 
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Since emotions such as anger, fear, and grief affect 
the driver’s ability to think clearly and react 
promptly, safe driving requires a ss degree of 
emotional control. Emotional control may be 
developed in the driver through self-discipline. 
This, however, requires his fill oos eration and 
the will to overcome emotional instability. Avoid 
selecting drivers who show evidence of unregulated 
emotion. 


Effect of Physical Laws 


The laws of nature are constant and automatic. It is 
impossible to drive properly and safely without 
recognizing such natural forces as gravity, friction, 
centrifugal force, and kinetic energy. Instructions 
for the military driver should include, but not be 
limited to, the following paragraphs. 


Gravity. Gravity is the force that pulls a body toward 
the center of the earth. It is measured in terms of 
weight. Without the force of gravity, the wheeled 
vehicle would be weightless and impossible to con- 
trol by conventional means (starting, stopping, or 
steering). The force of gravity increases downhill 
speeds and stopping distances. It exerts a rearward 
pull on upgrades requiring increased power to 
the vehicle at rest, making it necessary to take 
precautions while parking. seeeat nae, terrain 
is the exception rather than the rule. Therefore, the 


driver must always be aware of the power of gravity 
(Figure 8-6). 


FIGURE 8-6. Gravity Increases Downhill Speed. 


Friction. Friction is the resistance to motion caused 
by contact between two surfaces (Figure 8-7). It 
results from the interlocking of slight irregularities 
on surfaces in contact. When an attempt is made to 


slide one surface over another, the grip of the inter- 
locked irregularities resists the motion. The greater 
the contact pressure and the coarser the surfaces, 
the greater the friction. More road friction is 
produced by a heavy vehicle than a light one because 
here is greater contact pressure. More driving con- 
trol is possible on a dry road than on an icy one 
because the dry surface‘is rougher. Thus, although 
friction is responsible for many maintenance 
problems and necessitates the use of lubricants, 
without friction it would be impossible to get the 
vehicle in motion, control its direction, or stop it. 


FIGURE 8-7. Friction Points Between Vehicle 
and Road Surface. 


Kinetic Energy. Kinetic energy is the energy of 
motion. It is the kind of energy that a body has 
because it is moving. Weight and speed determine 
the kinetic energy of a vehicle. The kinetic energy 
does not increase uniformly with speed, but with the 
square of the speed. In other words, if the speed is 
doubled, the kinetic energy becomes four times as 
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aha A vehicle cannot be stopped until all of its 
inetic energy is dissipated The only safe way this 
can be done is by the controlled use of friction 
(proper braking) and engine compression. The 
speed with which the kinetic energy is dissipated has 
a direct relation with the force of impact when a 
moving vehicle strikes another object. 


Centrifugal Force. Centrifugal force is that force 
which, acting upon an object traveling in a curve, 
tends to force it from the curved path into a straight 
one. The magnitude of centrifugal force depends 
upon the degree of the curve and the weight and 
speed of the object. In driving, road curvature and 
vehicle weight are freed. The only variable is speed 
The following example illustrates the effect of speed 
An 11,000-pound vehicle, making a turn of 500-foot 
radius at 20 MPH has to overcome centrifugal force 
of only about 583 pounds. At 30 MPH, the force is 
increased to 1,312 pounds. At 60 MPH, it is over 
3,644 pounds — six times as great as at 20 MPH. The 
vehicle is prevented from skidding off the road by 
friction. If the wheels hit a patch of ice or water, 
friction may be reduced to the point where it cannot 
hold the vehicle against centrifugal force. If the 
vehicle enters the curve at too great a speed, 
centrifugal force will overcome friction even if the 
road is dry and free of ice. Whenever centrifugal 
force is greater than friction, the vehicle will skid 
Centrifugal force also tends to tip overlarge vehicles 
on curves. This tendency is caused by loss of tire- 
road friction holding the tires on the road on the 
inside of the curve while centrifugal force pulls the 
upper part of the vehicle toward the outside of the 
curve, 
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CHAPTER 9 


EMERGENCIES 


Although some emergencies are unavoidable, most 
of them are created by drivers who are driving care- 
lessly or too fast or who fail to take proper care of 
their vehicles. Yet, once in danger, the important 
thing is not how you got into it, but how you get out 
of it The techniques discussed here are not 
foolproof, but they will give you a better chance of 
avoiding a serious accident. 


BLOWOUTS 


A driver seldom gets a warning before a blowout. 
There is usually a loud report before the vehicle 
immediately starts swerving to one side or swaying 
dangerously. Use all your strength on the steering 
wheel to keep the vehicle going straight ahead. Do 
not apply the brakes until the engine has slowed the 
vehicle down and you are sure you have it under 
control. If you are in a passing lane when a blowout 
occurs, do not attempt to get to the highway shoulder 
until the lanes on your right are clear. The chances 
are your tire has already pest oan beyond 
repair, so do not risk an accident in an effort to bring 
your vehicle to a halt. 


SKIDS 


Almost all skids can be avoided if you drive ae 
enough and if you oul start, and turn slowly enou 

on slippery surfaces. If you start to skid, you may be 
able to regain control if you ease up slowly on the 
accelerator and do not apply the brakes. Keep your 
vehicle in gear. If the skid occurs when you are 
braking, take your foot off the brake. It may be 
necessary to feed gas carefully to reduce the braking 
effect of the engine. In either case, the reason for 
reducing the brake action is to keep the wheels from 
slowing down too quickly and making the skid worse. 


At the same time, turn your wheels in the direction 
of the skid. If the rear end of your vehicle is skiddin 

to the right, turn your steering wheel to the right. If 
it is skidding to the left, turn your steering wheel to 
the left. If you start to skid to the left and turn your 
wheels to the left, you may steer into oncoming 


traffic on the other side of the road. Do not turn the 
steering wheel too sharply or keep it turned too long. 
If you do, you may start skidding in the opposite 
direction. Ease the ee wheel back to the center 
position as you recover from the skid and regain 
control of your vehicle. 


Let the engine slow your vehicle down staan If 
you use your brakes to stop, do not hold the pedal 
down, but pump it gently until you come almost to a 
complete stop. Figure 9-1 shows how to recover 
from a skid. 


CONTINUE 
STRAIGHT AHEAD, 
WHEEL STEADY. 


TURN WHEEL 
BACK TO PRE- 
VENT OPPOSIT 


Ce "" 
HOLD WHEEL 


STEADY TO 
STRAIGHTEN 


TURN STEERING 
WHEEL IN DIREC- 
TION OF SKID. 


Key 


FIGURE 9-1. Recovering from a Skid. 
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RUNNING OFF THE PAVEMENT 


At some point, your vehicle may drift off the roadway 
onto the shoulder or you may steer onto the shoulder 
to avoid a collision. There may be a drop-off of 
several inches from the edge of the road to the 
shoulder. Most shoulders provide less traction than 
the roadway surface. They may be quite narrow and 
consist of loose gravel, grass, or mud. Despite these 
variables, pulling off onto the shoulder and return- 
ing to the roadway can be done safely. Practice the 
proper procedures: 


e If you run the two right or left wheels off the 
paved roadway, keep a firm grip on the steering 
wheel. Keep the vehicle traveling straight 
ahead. Straddle the edge of the pavement. You 
must fight the tendency of the wheels to pull 
toward soft shoulders. You also must resist the 
urge to immediately whip the vehicle back onto 
the pavement. 


e Next, ease off the accelerator pedal so the 
vehicle slows down. Avoid braking, if possible; 
if braking is necessary, use a gentle squeeze 
braking application so you can control steering. 


e Before returning to the pavement, visually 
check ahead, to the sides, and to the rear. 
Unless some object beside the road poses a 
serious threat ot a collision, avoid trying to 
return to the roadway immediately. Move the 
off-road tires out about 11/2 to 2 feet away 
from the pavement edge. When it is safe and 
your speed is under control, turn the wheel 
quickly about a quarter turn to the right or left 
as necessary. This lets the tire climb the pave- 
ment edge and get back on the roadway. 


e As soon as the front tires are back on the road- 
way, counter steer quickly to maintain your 
proper lane. 


BRAKE FAILURE 


If your brakes fail and the failure is not related to 
engine failure, pump the brake pedal rapidly 
(if vehicle has hydraulic brakes) to restore braking 
action long enough to get off the highway. If this 
does not work, apply steady pressure to the parkin 

brake that controls the rear wheels. (Be carefu 

if you use the parking brake to stop. Be prepared 
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to release the brake if the rear wheels lock. Then 
reapply the parking brake if needed.) Down- 
shifting your vehicle also serves as a braking force. 
Find an escape ramp or a safe exit from the high- 
way. Communicate your emergency to other drivers 
by sounding your air horns and flashing your lights. 
In more extreme cases, you may need severe 
methods to slow your vehicle. You may have to run 
along an embankment, scrape against a curve, or 
drive into bushes, hedges, or other obstructions. 


DOWNHILL BRAKING 


To maintain control of a vehicle (especially loaded) 
while descending downhill, make sure that downhill 
braking procedures are used as indicated in the 
applicable -10 technical manual. 


NOTE: As a rule of thumb, you should go 
down the hill at least one gear lower than you 
used to come up the hill. The brakes are used 
with the engine and transmission to keep the 
vehicle under control. 


LESS SERIOUS ACCIDENTS 


Sometimes you can avoid a serious accident only by 
deliberately choosing a less serious one. Suppose 
yon are driving at about 50 MPH on a two-lane road. 
wo vehicles are approaching from the opposite 
direction on the other side of the road. When they 
are fairly close to you, the second one suddenly pulls 
out to pass the first one. If you cannot stop or slow 
down in time, the only thing for you to do 1s to head 
for the right shoulder, even if it means an accident. 
If you stay where you are, you will have a head-on 
collision with the vehicle on the wrong side of the 
road. If you swerve to the left, you will probably have 
ahead-on collision with the other vehicle. The right 
shoulder may be dangerous, but almost any kind of 
accident is preferable to a head-on collision. 


As another example, suppose you are being passed 
by one vehicle and there is another vehicle not far 
behind you. As the pessite vehicle draws even with 
you, a small animal runs out on the road ahead of 
you. You must make an unpleasant decision and 
make it quickly. If you swerve to the right, the soft 
surface of the shoulder may turn your vehicle over. 
If you stop suddenly, you will probably be hit by the 
vice behind you. You do not want to hit the 


animal, but it is the safest thing to do. If you do 
anything else, the animal may be killed anyway as 
well as several human beings. 


VEHICLE FIRES 


Preventing Vehicle Fires 


Switch the vehicle engine off during refueling. Do 
not allow smoking or open flames within 50 feet of 
a vehicle durin ee or at an accident scene 
where there is canes rom spilled gasoline or 
other flammables. 


CAUTION 


Keep the gasoline nozzle in contact with the 
gas tank when fueling. 


When flares are authorized, issue instructions 
for their handling and storage on the vehicle. 
Since flares are a potential fire hazard, it is 
imperative that drivers take the prescribed 
precautions when handling them. 


NOTE: Ignited flares will not be attached to a 
vehicle. Further information concerning 
warning devices is contained in Chapter 13. 


When transporting explosives or flammable cargo, 
do not allow smoking within 50 feet of your vehicle. 
Also, do not allow your vehicle to become exposed 
to open flames or explosives when it is loaded with 
flammables or explosives. Flares are prohibited on 
vehicles transporting explosives or flammable cargo. 


Vehicles designed for transporting bulk flammable 
liquids will be permanently marked with warning 
signs. When a general-purpose vehicle is used to 
transport liquid fuels or other dangerous cargo, it is 
your responsibility to ae the prescribed warning 
signs on your vehicle. When you are dispatched to 
transport dangerous cargo, ask your supervisor for 
special instructions and warning signs for your 
truck. TM 9-1300-206 prescribes the warning 
signs for vehicles transporting hazardous cargo in 
the continental United States (CONUS). When 
operating overseas, be sure you have the required 
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warning signs for all the countries in which you will 
be driving. Emergency measures to be taken when 
bulk fuel transporters develop leaks are given in 
Chapter 19. 


CAUTION 


When dispensing fuel to another vehicle or 


a tank, a ground cable must be secured to the 
ee vehicle and the vehicle or tank 
being filled. 


Fighting Vehicle Fires 


You have only limited resources for fighting a vehicle 
fire, so send for help from professional fire fighters 
when possible. Your fire fighting equipment usually 
consists of a hand fire extinguisher and any natural 
materials that may be available, such as sand and 
water. Those resources, when applied at the start of 
a fire, have a good chance of bringing it under con- 
trol. However, once the fire has become major, you 
place yourself in danger with little pep for 
success when you attempt to extinguish it with inade- 
quate equipment. 


When you discover your vehicle is on fire, pull it off 
the road in an open area away from buidling, trees, 
brush, or vehicles, or anything that might catch fire. 
Do not Se into a service station. Notify the fire and 

olice departments. Keep the fire from spreading. 

efore trying to put out the fire, be sure it does not 
spread any further. With an engine fire, turn off the 
engine as soon as possible. Do not open the hood if 
you can avoid it. Discharge fire extinguishers 
through louvers, the radiator, or from the underside 
of the vehicle. 


Use the at type of fire extinguisher. B:C Sets 
designed to work on electrical and liquid fires. The 
A:B:C: type is designed to work on burning wood, 
paper, and cloth as well as electrical and liquid fires. 


Know how to use the fire extinguisher. Stay far away 
from the fire. Aim at the source or the base of the 
fire, not up in the flames. Position yourself upwind; 
let the wind carry the extinguisher to the fire rather 
than carry the flames to you. Only try to extinguish 
the fire if you know what you are doing. 
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CAUTION 


When attempting to extinguish a fire, keep 


the wind to your back. In this position, the 
flames and poisonous fumes from the chemi- 
cal extinguisher will be blown away from you. 


You usually discover cargo fires in trucks and 
trailers by smelling or observing smoke escaping 
from around doors and/or from under the tarpaulin. 
Unless an adequate source of fire fighting 
equipment is available, do not open the cargo 
doors or remove the tarpaulin until you have 
moved your vehicle to a safe location where help 
can be obtained, preferably from a fire department. 
After help has been obtained, the doors may be 
opened cautiously or the tarpaulin partially removed 
and the source of the fire located. You may have to 
remove part of the cargo to find the source of the 
fire. Fires in a closed van or under a secure tarpaulin 
can only smother due to lack of oxygen. 


Underinflated tires generate excessive heat durin 

operation, a condition which, especially on dua 
wheels, may result in the tires igniting. Tires 
dragged along the road surface because of a locked 
wheel may begin to burn. Fires resulting from these 
conditions may be prevented by keeping your tires 


properly inflated, recognizing any difference in the 
erformance of your vehicle that would indicate a 
ocked wheel, and promptly taking corrective action. 
If a tire does start burning on your vehicle, you may 
not be able to extinguish it with your fire fighting 
equipment; however, you may prevent further 
damage by employing the following measures: 


e When possible, remove the wheel from your 
vehicle and attempt to extinguish the fire by 
covering it with sand, mud, or water. 


e When the wheel cannot be safely removed, 
drive your vehicle into sand, mud, or water 
and cover any exposed parts with mud or a 
similar substance. 


e When the fire cannot be controlled by the above 
procedures, use your vehicle fire fighting aly 
ment or other suitable substance to prevent t 
fire from spreading. 

CAUTION 


Do not attempt to transport a burned tire on 


your truck unless the fire is completely extin- 
guished and the tire has cooled to normal 
temperature. 
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CHAPTER 10 


ACCIDENT CAUSES AND REPORTS 


The driver rather than the machine is at fault in the 
greatest percentage of motor vehicle accidents. If 
you cause an accident, you may be as effective as an 
enemy would be in disabling a vehicle and inflicting 
casualties. The minimum cost to the government is 
loss of use of the vehicle, but there are almost always 
additional costs. For instance, parts for repairs are 
expensive; maintenance personnel must expend 
additional unplanned time; and you may be injured 
and require medical attention. An accident could 
cost your life. 


PRIMARY CAUSES OF ACCIDENTS 


In most accidents, the driver has violated traffic 
regulations. The most common causes of vehicle 
accidents are — 


e Traveling at a speed too fast for conditions. 
e Following too closely. 


e Driving while fatigued or under the influence of 
alcohol or drugs. 


e Wronefully assuming right-of-way. 


° viguegis clearances on turns, in passing, and 
so forth. 


e Backing without exercising caution. 


PROCEDURE IN CASE OF AN 
ACCIDENT 


If you are involved in a motor vehicle accident, take 
certain steps to protect your own interest and that 
of the government and to aid others involved in the 
accident. Some steps to take follow. 


e If anyone seems injured, render first aid Then 
summon the nearest military or civilian doctor 
or ambulance, whichever can be secured in 
less time. Military personnel with only minor 


ot ee should be sent to a military hospital 
when practicable. 


e If fire breaks out and you cannot put it out with 
a fire extinguisher or sand, send for the fire 
department. 


e If civil police are not present, send for them. 
State laws require that police be summoned to 
all motor vehicle accidents. In such matters, the 
military cooperates with civil authorities who 
are responsible for investigating all accidents on 
public highways. 


e If you are in an area controlled by armed ser- 
vices poe send for them or ask someone to do 
so. The armed services police must complete 
their own investigation of the accident. You 
should cooperate and assist them in every way. 


e When there are enough people available, you 
may be able to get aid more quickly by sending 
one person to summon doctors; another, 
firemen, and still another, police. 


e Whenever practical, report the accident to your 
commanding officer by telephone as soon as you 
have finished your duties at the scene of the 
accident. If an assistant driver is present, have 
him phone while you attend to other matters. In 
an emergency, you can usually get permission to 
use a nearby telephone without charge. Your 
unit headquarters will accept a collect toll 
charge if you must report an accident by long 
distance. 


PRECAUTIONARY MEASURES 


Precautions Against Further Accidents 


After a motor vehicle accident, the vehicle or 
vehicles involved are frequently in dangerous loca- 
tions. Often a crowd collects in the road. To prevent 
additional accidents, a or injury, be sure to 
post guards, flags, flares, or lights (except in a black- 
out) fo warn all other traffic to proceed with caution. 
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If civil or armed forces police are present, they will 
direct traffic. If troops are present, they should be 
asked to act as guards. If neither police nor troops 
are present, civilians should act as guards. Cargo, 
glass, or other debris spilled on the highway as a 
result of the accident will be cleared from the road 
surface as soon as possible. 


Precautions Against Fire 


Gasoline exposed to the air forms a highly flam- 
mable vapor. Avoid this danger by shutting off all 
lee and prohibiting smoking whenever there is 
spilled gasoline or whenever vehicles are badly 
wrecked. Permit no open flame within 50 feet of the 
wreck. Spread sand or dirt over spilled gasoline as 
soon as possible. A fire extinguisher is your first 
defense against fire. If you need to supplement the 
fire extinguisher with other methods, use sand or 
dirt. However, remember that water cannot be used 
on gasoline fires as it causes them to spread 


Removal of Vehicle From Accident Scene 


Moving the vehicle from the scene of the accident 
must be governed by laws or regulations of the state 
or area where the accident occurred. Obtain all the 
necessary data relating to the accident before 
moving the vehicle. Make sure to mark the exact 
postion of all vehicles and objects before moving 
them. 


PREPARATION OF ACCIDENT 
FORMS 


DD Form 518 (Accident-Identification 
Card) 


The purpose of DD Form 518 is to give any persons 
involved in an accident all of the information that 
they seo from you. You fill this form out at the 
scene of the accident or as promptly as possible and 
ave it to the person directly concerned. If the acci- 

ent involves a parked vehicle and the person con- 
cerned is not present, place the DD Form 518 in the 
vehicle or secure on the windshield. Notify local 
authorities and then stand by the scene of the acci- 
dent for their arrival, if practical. Figure 10-1 is a 
properly completed DD Form 518. 
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FIGURE 10-1. DD Form 518. 


NOTE: Disclosure of social security number 
(SSN) is voluntary. No ey action is 
taken in cases where the SSN is not provided. 


SF 91 (Operator’s Report of Motor 
Vehicle Accident) 


Always stop and ete any accident in which 
you are involved. The only possible relia to this 
rule might be in combat or in case of military neces- 
sity when you are operating under definite orders 
not to stop. Even though an accident is minor or not 
your fault, you must report it so that the facts will be 
clearly presented and so that you can give the names 
of witnesses. This protects both you and your 
overnment against claims and exaggerations. For 
e purpose of reporting an accident, use SF 91. 
Figure 10-2 is a sample form filled out. Study it so 
that you will know how to fill it out in case the need 
arises. 


In completing SF 91, keep the following general 
instructions in mind: 


e Secure hard-to-get facts first. After making 
sure that your vehicle will not cause another 
accident and that the injured are cared for and 
other precautions are taken, your first respon- 
sibility is to get the names and addresses of the 
people involved in the accident and of all wit- 
nesses. If you do not do this promptly, yee may 
not be able to get the information at all. 


e Do not leave the scene of the accident until you 
have carefully noted facts that would be hard to 
get later, such as condition of the road, position 
ity vehicles, amount of damage, and other 

etails, 


Fill in items that you know or can easily get, such 
as your own name, the make of your vehicle, and 
so forth, after you have done everything else. 
This can even be done after you have left the 
scene of the accident. 


Be exact. Be sure that you report gives a clear 
picture of what actually happened. If another 
vehicle is involved, your diagram of the accident 
should show exactly where the vehicles were 
before and after the crash and exactly what 
obstacles blocked either driver's view. Every 
name should be spelled correctly and every 
street address listed by number. On highways 
where there are no house numbers, use mileage 
markers, power line or telephone pole numbers, 
or intersecting roads to pinpoint the location of 
the accident. State damage you can see; for 
example, crushed aa rear wheel, bent or 
broken axle, crumpled fender. If someone 
claims that you have damaged property, but you 
cannot see the damage, note only that he claims 
bent frame. Follow the same procedures with 
injuries. Report cuts, burns, broken bones, and 
so forth, of which you are certain and note only 
that a Pesson claims an injury when you have no 
way of knowing the truth, such as a strained back 
or internal injuries. If you cannot get the exact 
information on some item. write unknown and 
if there is a blank that does not pertain to your 
accident, write NA or none. By making an entry 
in every blank, the reviewer will be assured you 
did not overlook anything. 
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e Never express an opinion either orally or in 
writing to claimants or their agents concerning 
liability, investigation findings, or the possibility 
of claim approval. 


Use more paper if necessary. If you need more 
space, use a separate sheet of paper to answer 
a question. Write see attached in the space by 
the question on your report and attach the extra 
sheet securely to the report form. 


Check each item. In securing information for 
the report, remember that you are an agent of 
the us government. As you fill in each item of 
the report, check it against what you can observe 
and against your common sense. When the 
other driver gives you his name, make sure it is 
the same as the name on his driver's permit. If 
not, find out why. If somebody gives you an 
address that you think is incorrect or does not 
exist, question him further as tactfully as you 
can. If you have reason to doubt any informa- 
tion that you write on your report, be sure to call 
attention to your doubts by a note. 


Check the entire report. After you have 
finished, look over the entire report to make 
sure that it is complete and accurate. Imagine 
yourself as the investigating officer. He must 
form his picture of the accident from your 
report. His decision concerning the accident 
will be based on the information in your report. 
In fairness to yourself, you must make sure that 
all your answers are clear before you turn in the 
form. If you are satisfied that this is so, sign the 
report and turn it in to the commanding officer 
or immediate supervisor. 


NOTE: An employee of a federal agency who 
fails to report accurately a motor vehicle acci- 
dent involving a federal vehicle may be subject 
to administrative sanctions. 
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CHAPTER 11 


HAZARDS AND SAFETY MEASURES 


As a military driver, you will have to face many 
hazardous driving situations. Hazards may be the 
result of weather, time of day, or season of the year. 
They may be caused by conditions of the road or of 
your vehicle or other vehicles. 


NIGHT DRIVING 


Darkness increases driving dangers. Although traf- 


fic is not as heavy at night, the fatality rate for 
nighttime drivers is double that for daytime drivers. 
On the basis of mileage driven, night driving is two 
to three times more dangerous than day driving. 
Fatigue and sharply reduced vision are primarily 
responsible for this greater danger. Also, drinking 
drivers are more likely to be on the road at night. 


Reduced Vision 


In the daytime, a driver can often see several 
thousand feet ahead if the road is straight and there 
are no obstructions. At night, even with good head- 
lights, a driver can usually see no more than a few 
hundred feet ahead. The headlights may be power- 
ful, but the amount of the beam reflected by an 
object or a pedestrian may be very small, and it 
decreases very rapidly as the distance increases. An 
object 100 feet away reflects only one-fourth as much 
lgnt as an object 50 feet away, and an object 200 feet 
away, only one-sixteenth as much. 


Hills and curves reduce vision during the daytime, 
but not nearly as much as they do at night. In the 
daytime, a driver poing downhill can ordinarily see 
the level road at the bottom and/or the upgrade of 
the next hill At night, his headlight beams slant 
downward with his vehicle, illuminating only the 
road directly ahead. Curves have a similar effect. 
As a driver rounds a curve at night, his headlights do 
not follow the path of the curve. They shine across 
the road, leaving most of the curve in darkness. 


Vision to the sides and the rear is also greatly 
restricted at night. It is especially important at night 
that rearview mirrors be properly adjusted. If they 


are not, a driver may have little warning of vehicles 
coming from behind. 


Glare from the headlights of other vehicles often 
results in several seconds of near blindness. This is 
especially true if the headlights of the other vehicle 
are out of adjustment or if the other driver fails to 
lower or dim his beams. However, even the glare 
from properly adjusted and dimmed headlights may 
affect some drivers. The light from buildings or 
signs along the road may also be blinding. It takes 
most drivers at least 2 or 3 seconds to recover from 
is ae of glare. At 50 MPH, 3 seconds means 
eet. 


A dirty windshield multiplies the effect of glare. In 
the headlight beams of an approaching vehicle, the 
specks of dirt on your windshield seem to glow and 
turn the windshield into a wall of light that 1s almost 
impossible to see through. You cannot drive safely, 
especially at night, without a clean windshield. 


When parking at night, never leave your headlights 
on. They are just as likely to blind approaching 
drivers when your vehicle is standing still as they 
are when it is moving. They may also confuse 
approaching drivers about the exact position of the 
road. This danger is increased if you are parked on 
the wrong side of the road. Whenever you park on 
or along a highway at night, turn on your parking 
lights or four-way emergency flasher. 


NOTE: Emergency vehicles may leave head- 
lights on when they are required to illuminate 
an area in an emergency. 


Seeing is especially difficult at dusk. There is no 
longer enough natural light to see clearly without 
using headlights, but there is too much natural light 
for the eyes to adjust propery for night anne 
The twilight hazard is especially serious in the fall 
as the days grow shorter and it begins to get dark 
as people are driving home from work. Many of 
them do not notice the darkness increasing from 
day to day and fail to take it into account in their 
driving. 
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Fatigue 


Many drivers on the road after dark are likely to be 
tired. The papa of them have done a day’s work. 
Others have been vite all day and are trying to 
add a few more miles before they stop for the night. 
Seeing things through a drowsy haze, a tired driver 
may need several seconds to recognize danger and 
decide what to do about it. His decisions may be 
wrong and his reactions slow. 


When you are tired, it takes longer to recover from 
the effects of glare and also your ihe often play 
tricks on you. More than one driver has been killed 
or seriously injured trying to avoid a collision with 
a pedestrian or animal that existed only in his 
imagination. Tired drivers greatly incréase the 
hazards of night driving. 


Safe Night Driving 


Speed. The basic rule for safe night driving is 

EVER OUTRUN YOUR HEADLIGHTS. Your 
SOPEn distance should always be less than your 
sight distance. The law requires headlights that will 
enable you to see clearly any person on the highway 
for as much as 200 feet ‘ahead of your vehicle. (Since 
the effectiveness of headlights diminishes greatly as 
the distance increases, headlights must be in good 
working order to meet legal requirements.) What 
effect should this rule have on your speed? At 55 
MPH, the Sopp distance for a vehicle with brakes 
meeting the legal stopping distance requirements is 
307 feet, or 107 feet more than the distance you can 
see. At 50 MPH, the stopping distance is 258 feet, 
or 58 feet more than the distance you can see. At 45 
MPH,, it is 217 feet, or 17 feet more than the distance 
you can see. 


Speeds of 50 and 55 MPH, safe and legal under 
good conditions in the daytime, are very often 
unsafe and illegal at night. They may be unsafe 
because by the time your headlights reveal a 
dangerous condition, it may be too late to stop. 
These speeds may also be illegal under the basic 
provisions of the speed law which makes it unlawful 
to drive at a speed greater than is reasonable and 
prudent under existing conditions. 


As a general rule, keep your speed under 50 MPH 
at night. On curves or hills, your speed should be 
even lower - low enough so that you are always able 
to stop within the range of your headlights. 
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Some drivers, Pepa for one trips, prefer to 
drive at night because traffic is lighter, and they 
can make better time. Traffic is lighter, but on a 
mileage basis, the chances of getting killed or 
killing someone are two to three times as great. 
Plan trips so that you can drive during daylight 
hours rather than at night. Unnecessary night 
driving does not make sense. 


Lights. Most state laws require you to turn your 
headlights on from sunset to sunrise. In the day- 
time, turn on your lights whenever rain, fog, or snow 
impairs visibility or if there is not enough light for 
ou to see an object clearly 200 feet ahead of you. 
eep your headlights on low beam when driving in 
laces where enough light is provided by street 
amps. Where there is no street illumination, use 
your high beams except when meeting or following 
another vehicle. 


Lower your high beams when you are approaching 
a vehicle coming toward you. As you meet another 
vehicle at night, watch the road ahead of you. Do 
not look directly at the lights of the other vehicle. If 
the driver of the other vehicle fails to lower his 
headlights, do not flick your lights to remind him. 
Avoid looking directly at the bright lights, glance to 
the right side of the road, then quickly look ahead to 
determine the other vehicle’s position. 


As soon as you have met and passed a vehicle, switch 
on your high beams again. It is dangerous to meet 
another vehicle with high beams, but it is also 
dangerous to drive along with low beams when there 
is no reason for it. 


NOTE: Never drive with only your parking 
lights on. If conditions are such that there is 
reduced visibility, your headlights should be 
on. 


WEATHER 


Bad weather means poor driving conditions. 
Rain, snow, and sleet reduce visibility and make 
payenne dangerous. In 105, and sometimes in 

eavy rain or snow, you may be able to see only a 
few feet ahead. Braking distances on slippery 
pavements may be from 2 to 10 times as great as 
on dry pavement. The danger of swerving sharply 
to one side or the other when you apply your 
brakes is much greater on slippery pavements, 


especially if the brakes are out of adjustment and 
the pressure is not equalized. 


Rain 


Most drivers slow down or pull off the road in a 
heavy downpour, but may do not realize that roads 
are likely to be especially slick just after rain or 
drizzle begins. The first few drops loosen grease and 
dirt accumulated on the road surface. Loosened 
lease and dirt mix with raindrops, quickly covering 

e road with an extremely dangerous, slippery film. 
Later on, after the water has washed some of the 
grease and dirt away, the road is likely to be less 
slippery. To the safe driver, the first few drops of 
rain are danger signals telling him to slowdown and 
be extra cautious. On wet pavements, allow at least 
twice the normal following distance. For example, 
when following on wet pavement, use a 4-second 
instead of a 2-second rule. 


In wet weather, extra caution is necessary on moun- 
tain roads. Rocks, loosened by water seepage, may 
fall onto the road Water beneath the pavement may 
freeze during a cold snap and cause the pavement to 
buckle. A driver may suddenly find broken 
pavement or rocks in his path as he rounds a 
curve. Unless he is driving slowly, he may not 
be able to avoid them. Wet roads may also cause 
hydroplaning, a condition in which directional 
control is partially or totally lost. 


Snow and Ice 


Snow and ice reduce traction even more than a wet 
pavement does. A thin layer of soft snow that allows 
tires to sink through to the road can be negotiated 
by a careful driver. Packed snow or ice is another 
matter. When driving on snow or ice, make sure 
your vehicle is equipped with chains, snow tires, or 
studded tires. Even then, you must use extreme 
caution to maintain traction and keep from skidding 
when you attempt to stop or turn. When roads are 
dangerous because of weather, drive with extra 
alertness at reduced speed according to conditions. 


Even when a road is generally clear of ice, you may 
suddenly come upon unexpected patches of it. 
Melting snow running down from the upper side of 
a banked curve may freeze on the pavement as the 
sun sets. Because the decks of bridges cool much 
more rapidly than other road surfaces, moisture 
often condenses on them and freezes quickly into 
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thin sheets of ice when the temperature drops. A 
good winter driving rule is to slow down before you 
come to bridges and shaded places. Be especially 
careful in late afternoon and after dark. 


Fog 


Fog is dangerous at any time, but particularly so at 
night. Fog can sometimes be so thick that a driver 
can barely see the front of his own vehicle. The onl 
thing to do in dense fog is to get off the road as 
quickly as possible. 


Sometimes, on otherwise fairly clear nights, thick fog 
collects in small pockets at the bottom of hills. When 
you run into one of these pockets, slow down as 
quickly as ye can and switch on your low-beam 
headlights. When i have passed through the 6 
continue to drive slowly. One pocket of fog is usual 

a warning. There will probably be more fog at the 
bottom of the next hill. Continue to drive slowl 
until you are sure you are completely out of the fog 
area. 


SEASONAL HAZARDS 


Fallen leaves often make roads dangerous because 
tires are likely to skid on them when a driver applies 
his brakes, especially if the leaves are wet. In winter 
and spring, it roads are likely to be muddy. The 
wheels of vehicles turning from dirt roads onto 
paved roads track mud and dirt onto the pavement. 
At such places, there is an increased danger of skid- 
ding. When you see leaves, mud, loose dirt, or sand 
on the road ahead of you, slow down. 


Spring and summer foliage may greatly reduce sight 
istances, especially on curves and at intersections. 
A driver, though familiar with a road, may not realize 
how quickly sight distances have been reduced when 
spring foliage appears. Unless he adjusts his speed 
to the changed conditions, he may have an accident. 


SECONDARY ROADS 


Secondary roads, built for local transportation and 
not as main highways, may be hazardous, depending 
largely on how you drive on them. The fact that a 
road is paved does not necessarily mean that it was 
designed for heavy traffic or regular highway speeds. 
So-called “farm-to-market” roads are much more 


11-3 


FM 21-305/AFMAN 24-306 


serviceable than the dirt roads they have replaced 
However, they were still built for local transporta- 
tion. On these roads, hills are likely to be steeper 
and curves sharper than on primary roads. Sight 
distances are often very short. 


You can recognize secondary roads by their rectan- 
gular route signs. A driver who is unfamiliar with 
one of these roads must be on his guard for sudden 
bends and sharp dips. You cannot drive them safely 
at speeds that would be normal on primary highways. 
Probably the highest reasonable speed on most of 
them is 40 to 45 MPH. These roads are not unsafe, 
but the person who drives on them as though they 
were express highways is on his way to an accident. 


Gravel roads are particularly dangerous because of 
their loose surface and flat (unbanked) curves. 
Stopping distances at all speeds are greater and 
skids and spinouts are more likely to occur. On 
gravel roads, you must ae our vehicle under close 
control and drive at a much lower speed than would 
be safe on a paved road. 


SMOKING, EATING, AND DRINKING 


The use of tobacco and alcohol reduces your ability 
to see. Eating and smoking impair senses. Never eat 
or smoke when operating a vehicle, and do not drink 
alcoholic beverages 8 hours before or when driving. 


OVERLOADING AND CROWDING 


No vehicle is safe when it is overloaded or crowded 
to the point that the driver’s normal vision of the 
road is obstructed and he has difficulty operating 
the vehicle. As a general rule, you cannot drive 
safely if you allow more than three persons, 
including yourself, in the front seat of a vehicle 
with the gearshift lever on the steering column or 
more than two persons with the gearshift on the floor 
of the vehicle. In some compact vehicles, the maxi- 
mum safe limit may be only two, regardless of where 
the gearshift is. Overcrowding in the back seat 
(more than three persons) is dangerous because it is 
likely to interfere with the line of sight from the 
rearview mirror. When a vehicle is equipped with 
seat belts, the number of passengers ould not 
exceed the number of seat belts provided. 
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Do not use a car as a truck. A heavy load decreases 
performance and increases stopping distances. It 
may damage the springs, shock absorbers, tires, and 
transmission. A heavy load or one that is not evenly 
distributed may upset the trim and balance of a 
vehicle, making curves and stops more dangerous. 
Loads on trucks and trailers should be cane 
fastened to prevent any part of them from falling off. 
(See Chapter 18 for loading instructions.) 


Never drive a motorcycle, motor scooter, or motor- 
bike without wearing a safety helmet and eye 
protectors (nonshattering). Keep your lights on, 
day or night, so that other drivers can see you more 
easily. Never carry more than the number of 
riders for which the vehicle was designed. 


SCHOOL BUSES 


Except on highways with a median strip, all traffic in 
both directions must come to a compete stop when- 
ever a school bus stops to take on passengers or let 
them off (Figure 11-1). In some localities, this rule 
applies to certain other vehicles, such as city, church, 
or Sunday school buses. Traffic must remain 
stopped until the bus driver turns off the special stop 
lights on the front and rear and/or withdraws the 
special stop sign located on the left side of the bus. 


EMERGENCY VEHICLES 


Police cars, ambulances, and fire engines are 
entitled to the right-of-way whenever they give 
an audible warning of their approach. The warning 
is usually a siren, sometimes a bell. Additional warn- 
ing is usually given by a flashing red or blue light. 
The law requires you to drive to the right-hand curb 
or edge of the road and come to a complete stop. 
You must remain stopped until the emergency 
vehicle has passed or until you are directed to start 
again by a police officer. 


Though laws and regulations require you to pull to 
the right side of the road, they do not require you to 
do it carelessly or without regard to consequences. 
Be sure to look before you turn your steering wheel. 
If you turn suddenly to the right without looking, you 
may collide with the emergency vehicle or with some 
other vehicle. 
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FIGURE 11-1. Stopping for a School Bus. 


Never follow within 500 feet of a fire truck or other 
emergency vehicle. Never drive into or park ina 
block where an emergency vehicle has stopped in 
answer to a fire alarm. If you do, you will expose 
yourself to unnecessary danger and may hinder the 
work of the fire department. Never drive over a fire 
hose unless directed to do so by a fireman or police 


officer. 


BREAKDOWNS 


If your vehicle breaks down, get it off the main 
traveled portion of the road if possible. If you have 
a flat tire, you may damage the tire beyond repair if 
you drive on it, but you should take this risk if 
necessary to avoid greater came When your 
vehicle is disabled at night, always leave yee parking 
lights on as a warning to other drivers. Day or night, 
turn on your four-way flasher warning lights. 


Place warning devices contained in the highway 
warning kit as prescribed in the kit instructional 
manual. If the instructions are not with the kit, 
follow the procedures in Chapter 13. 


If you cannot get your vehicle off the road and it is 
obstructed from view by a curve or hill, walk back 
along the shoulder of the road to a position where 
you can signal approaching drivers to stop in time. 


Do not attempt to make repairs on your vehicle 
while it is in an exposed position on the road. 


For Army Only: Make limited repairs, if possible, 
or notify your unit maintenance personnel according 
to the operating procedure of your unit. 


For Air Force Only: For disabled vehicles on base, 
notify vehicle maintenance through your unit 
vehicle control officer during normal duty hews. 
After normal duty hours, notify the on-dut 
vehicle operation dispatcher. For off-base vehicle 
disabilities, contact the vehicle operations officer/ 
superintendent to obtain vehicle repair instructions 
(AFR 77-4 and AFM 77-310, Volume 1). 


SAFETY 


Safety is a command responsibility. The driver must 
receive adequate instruction on safe practices when 
vehicles are operated. Safety, properly taught and 
constantly emphasized, will prevent much needless 
manpower equipment loss during critical military 
operations. The AR 385-series of Army regulations 
defines safety responsibility. A few of the safety 
hazards that you should avoid are as follows: 


e Moving vehicles without first checking on both 
sides, tront, rear, and underneath to ensure that 
you can maneuver without endangering person- 
nel or equipment. Always post ground guides 
when maneuvering a vehicle in a motor pool or 
bivouac area, especially at night and under 
blackout conditions in any off-road area when it 
is too dark to see your surroundings. 
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e Running engines in closed areas without 
adequate ventilation. 


e Using cutting wheels or torches without wearing 
protective goggles. 


e Using defective or improper tools. 


e Wearing rings or watches when working around 
the vehicle. 


e Failing to use proper support when changing 
wheels. 


11-6 


e Climbing over bumpers and running boards 
without first removing ice or frost. 


e Maneuvering vehicles with vision obscured by 
frost or dirt on windshield and mirrors. 


e Driving too fast for roads or traffic conditions. 
e Backing without a ground guide. 
e Smoking during refueling operations. 


e Failing to wear seat belt, helmet, and hearing 
and eye protection. 
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CHAPTER 12 


GRIDS AND STRIP MAPS 


An easy way to become familiar with the area in 
which you are operating is by studying a map. From 
the map you can determine the mit roads and 
where they go. Also, you can find obvious 
landmarks such as mountains, valleys, coastlines, 
rivers, cities, railroads, crossroads, and bridges. 
The two basic types of maps are the grid map and 
the strip map. FM 21-26 covers map reading. 


USING THE MILITARY GRID 
REFERENCE SYSTEM 


To keep from getting lost, you have to know how 
to find out where you are. There are no street 
addresses in a combat area, but a military Bap can 
spot your location accurately. The map has lines 
running up and down (north and south) and across 
i and west). These lines form small squares 
000 meters on each side called grid squares. 


The lines that form pid squares are numbered alon 
the outside edge of the map picture. No two gri 
squares will have the same number. The precision 
of a point location is shown by the number of digits 
in the coordinates the more digits, the more precise 
the location; for example- 


1181 is a 1,000 meter grid square. 
115813 is to the nearest 100 meters. 
11508133 is to the nearest 10 meters. 


For instance, suppose your address is grid square 
1181. How do you know this? Start from the left 
and read right until you come to 11, the first half 
of your address. Then read up to 81, the other half. 
Your address is somewhere in gridsquare 1181 
(Figure 12-1). 


Grid square 1181 gives your general neighborhood, 
but there is a lot of ground inside that grid square. 
To make your address more accurate, just add 
another number to the first half and another number 
to the other half, so your address has six numbers 
instead of four. 


FIGURE 12-1. Grid Square. 


To get those extra numbers pretend that each grid 
square has 10 lines inside it running north and south 
and another 10 running east and west. This makes 
100 smaller squares. You can estimate where these 
imaginary lines are. 


If you are halfway between line 11 and line 12, the 
next number is 5 and the first half of your address is 
115. If you are also three-tenths of the way between 
line 81 and line 82, then the second half of your 
address is 813. (If you are exactly on line 81, the 
second half would ie 810.) Figure 12-2 shows that 
if you were where the dot is in the grid square 1181, 
then your address would be 115813. 


FIGURE 12-2. Point on Grid Square. 
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The most accurate way to determine the coordinates 
of a point on a map is to use a coordinate scale 
(Figure 12-3). You do not have to use imaginary 
lines because you can find the exact coordinates on 
the coordinate scale and protractor or the plotting 
scale. Located on both of these devices are two 
coordinate scales: 1:25,000 and 1:50,000 meters. 
When you use either of these devices, be sure to use 
the correct scale. 


Use the coordinate scales to determine the coor- 
dinates of a point (Point A) already plotted on a ma 
(Figure ie . First, locate the grid square in whic 
the point is located The number of the vertical grid 
line on the left (west) side of the grid square will be 
the first and second digits of the coordinates (11). 
The number of the horizontal grid line on the bottom 
ey side of the grid square will be the fourth and 
ifth digits of the coordinates (81). 


To determine the third and sixth digits of the coor- 
dinates, place the coordinate scale on the bottom 
ae square containing point A. Be sure the zeros of 

e coordinate scale are in the lower left-hand 
(south-west) corner of the grid square. Slide the 
coordinate scale to the right, keeping the bottom of 
the scale on the bottom grid line until point A is 
under the vertical (right-hand) scale. 


To determine a six-digit coordinate, the 100-meter 
mark on the bottom scale, which is nearest the north- 
south grid line, is the third digit, 5. The 100-meter 
mark on the right-hand scale, which is nearest point 
A, is the sixth digit, 3. Putting these together, you 
have 115813. 


To determine an eight-digit coordinate, which 
locates a point on the ground to within 10 meters, 
keep in mind that there are 100 meters between each 
100-meter mark (number) on the scale. A short tick 
mark indicates 50 meters between each 100-meter 
mark. As shown in Figure 12-2, the grid line crosses 
the bottom scale on the 500-meter mark, this makes 
the third and fourth digits 50. If the grid line crossed 
the scale between the 500- and 600-meter mark, you 
must interpolate how many meters it is beyond 500 
meters. To determine the seventh and eighth digits, 
read the right-hand scale where the point is on the 
scale. As shown, the point is between the 300- mark 


and the 50-meter tick mark. You must estimate how 
many 10s the point is beyond the 300 mark. In this 
case it is 3, which makes the seventh and eighth 
digits, 33. Putting these together, you have 
11508133. 


To determine the correct two-letter 100,000-meter 
square identifier, look at the grid reference box 
in the margin of the aa Place the 100,000 - 
meter square identifier in front of the coordinate 
GL 11508133 (Figures 12-5 through 12-7). 


ESTIMATING THE DISTANCE 


Maps are drawn to scale so by measuring the 
distance on the map you can estimate the distance 
on the ground. This scale may be indicated by a 
note such as”3 inches equals 1 mile.” This means 
that 3 inches on the map equals 1 mile on the 
ground. You can then use a 3-inch strip of paper 
as a ruler to measure the number of miles on the 
map. Sometimes instead of a note, a ruler is printed 
on the map for you. Another way to show the scale 
is by a representative fraction; for instance, 1/63,360 
or 1:63,360. This means that one unit of distance on 
the map equals 63,360 units on the ground. For 
instance, 1 inch on the map is 63,360 inches on 
the ground which equals 5,280 feet or 1 mile. 


United States units for measuring distance are in 
terms of miles, yards, and feet. In most overseas 
areas, the metric system is used. You need to know 
metric measurements and how they compare to ours 
because your speedometer and odometer will 
measure in miles. A kilometer equals a little over 
six-tenths of a mile. The following conversion 
method shows how to convert (approximately) to the 
metric system 


e Kilometers (km) to miles (mi): multiply km by 
62. 


Example: 37 km x .62 = 22.94 or 23 mi. 
e Miles to kilometers: multiply mi by 1.6. 
Example: 23 mi x 1.6 = 36.8 or 37 km. 
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Figure 12-4. Determining Coordinates of a Point Using Coordinate Scale. 
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FIGURE 12-6. Coordinate Scale. 
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SAMPLE 1,000 METER GRID SQUARE 


GRIO ZONE DESIGNATION 


16S 
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100 METER REFERENCE 


1. READ LARGE NUMBERS LABELING THE VERTICAL 
GRID LOWE LEFT OF POINT AND ESTIMATE 
TENTHS (100 METERS) FROM GRID LINE TO 
POINT. 


, READ LAAGE NUMBERS LABELING THE HORI- 
ZONTAL GRID LINE BELOW POINT AND ESTIMATE 
TEWTHS (100 METERS) FROM GRID UNE TO 
POINT. 


EXAMPLE: 123456 


WHEN REPORTING ACROSS A 100,000 METER LIME, 
PREFIX THE $00.000 METER SQUARE IDENTIFICA- 
TION, 1 WHICH THE POINT LIES. 


EXAMPLE: FL123456 


WHEN REPORTING OUTSIDE THE GRIO ZONE 
DESIGNATION AREA. PREFIX THE GRID ZONE DESIG- 
WATION. 


EXAMPLE: 16SFL123456 


FIGURE 12-7. Grid Reference Box. 


ESTIMATING THE TIME 


Having estimated the distance, the next step is to 
figure-the time you will need. In estimating time, 
remember that your maximum allowable speed must 
not exceed that shown on the caution plate in the cab 
or that specified by ed commander. Your average 
speed will be less than your maximum speed, as 
average speed includes halts and traffic slowdowns. 
For detailed information, refer to FM 55-30. 


RECOGNIZING MILITARY SIGNS 


In addition to the signs and devices normally 
encountered in civilian and military driving, you 
must know signs peculiar to the military service. 
These include signs or symbols and installation 
markers. Military signs and symbols can be 
found in FM 101-5-1. 


USING A STRIP MAP 


The strip map (Figures 12-8 and 12-9) is a sketch of 
a route of march. It may or may not be drawn to 
scale, but it should show the identifying landmarks. 


A strip map may include varying degrees of infor- 
mation, such as — 


e Start point and release point. 
e Routes and route numbers. 
@ Major towns. 

e Major roads and crossroads. 
e Mileage between points. 


e Bivouac, rest, halt, and petroleum, oils, and 
lubricants (POL) areas. 


e Directional arrows. 

e Legend. 
When you are assigned a driving mission, you are 
told which route to follow. However, you must 
study the map and check the road system for alter- 


nate routes so that you can make detours when 
necessary. 
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If you turn on the wrong road, your sense of direc- 
tion should help you find your way. The task is 
much easier if you have oriented yourself properly 
in the beginning and have picked out landmarks 
along the way. Check your road map to find the 
road you are on and either select a new route or 
return to the one you were following originally. 


At times, the simplest way to get on the right road 
may be to ask directions, but do not follow sug- 
ested shortcuts. Make your questions specific. 
sk the way to a particular town or definite route. 
Again, a knowledge of the country is vital. Armed 
services police, # available, are a valuable and 
authorized source of information. 


(j PERDICARIS 


@) STATE ROUTE 


694 KILOMETERS BE- 
TWEEN POINTS 
PARKING AREA 


$9 START POINT 
RP RELEASE POINT 
CP CRITICAL POINT 


FIGURE 12-8. Strip Map. 
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2 3 
ms RR ABOVE 
RR BELOW 


4 


1 
GRADE Primary road. . Single-track railroad, 
Secondary road narrow gage 

Other surfaced roads. 10. Double-track railroad, 
Dirt road. standard gage. 

Trail. 11. Crossings. 
Impassable section of road. 12. Bridges: 

Main supply road. A. Highway. 
Single-track railroad, broad B. Railroad. 


gage. 


ONAOAAONS 


FIGURE 12-9. Strip Map Symbols. 
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CHAPTER 13 


OPERATION OF GOVERNMENT VEHICLES OFF POST/BASE 


Off post/base dispatches may be limited to those 
approved by the motor transport officer or his 
designated representative. Off post/base operation 
of a government vehicle involves driver respon- 
sibility additional to on post/base operation. Pre- 
vious chapters contain guidance on general 
techniques and methods o me aey eps This 
chapter gives instructions that you should follow 
closely while on an off post/base dispatch. If the 
instructions are not clear bo you or if you desire more 
detailed instructions, discuss the matter with your 
supervisor or dispatcher before starting on an off 
Post/base dispatch. 


DISPATCHER’S RESPONSIBILITY 


The unit vehicle control officer/dispatcher will pro- 
vide you with required items for an off post/base 
dispatch, along with necessary instructions and 
information regarding the route. He will recom- 
mend a route to follow and furnish a map indicating 
the route. The recommended route will offer the 
best repair facilities and communication services. 
He will give you a list of these facilities with 
telephone numbers. The location of the repair 
facility, as well as locations of roadside telephone 
booths, when considered necessary, will be marked 
on the map furnished. 


OFF POST/BASE DRIVING ITEMS 
AND EQUIPMENT 


Proof of Authorization 


To prove you are authorized to take a government 
vehicle off post/base, you must have in your 
pon a ea cone ee es our 

, and your dispatch document (For my 
Only: DD Form 1978), Check local procedures 
for other authorizations required for off 
post/base dispatches. 


Credit Card 


The US Government National Credit Card is 
controlled since it could possibly be misused if lost 
and then found by dishonest persons. You will be 
expected to sign for this item and to limit its use 
to an absolute minimum. Proper servicing of 
vehicles before departure from the post/base will 
reduce the need for credit card purchases. 


When required, you may procure the following items 
and services with the credit card: 


e Gasoline (regular unleaded, premium un- 
leaded, special unleaded). 


e Gasoline (aviation grade, unleaded for boats, 
diesel marine fuel oil, and aviation turbine fuel). 


e Gasohol. 

e Diesel fuels. 
NOTE: Drivers of government vehicles will 
use self-service pumps when available at 
commercial service stations to purchase the 
fuels noted above. 


° oe service and lubricants (including 
differential and transmission lubricant). 


e Oil falter elements and servicing. 
e Ethylene glycol antifreeze. 
e Brake fluid. 


e Air filters (replacement of throwaway type 
only, cleaning of permanent type). 


e Battery charging. 
e Tire and tube repairs. 


e Mounting and dismounting snow tires or 
chains. 
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e Emergency replacement of spark plugs, fan 
and peretetes belts, windshield wiper arms 
and blades, lamps, and so forth. 


e Washing, waxing, and cleaning services when 
the overall in-house cost exceeds the cost of 
obtaining like services through commercial 
resources. 


e Other emergency repairs, known in the 
automobile trade as “road repairs.” 


Emergency roadside repair involves replacing or 
repairing automotive accessories at the point of 
breakdown. Repair is limited to the guidelines of 
the region responsible for that TMP and/or the 
local installation policies. Repairs of this type 
include tires, tubes, batteries, and automotive 
accessories. When government facilities are 
nearby, use them instead of commercial 
facilities if possible. Normally, the dispatcher 
will advise you if a government facility is readil 
available or if you must use a commercia 
source. You may be held liable for the bill if this 
procedure is not followed. 


Remember, you are responsible for the control and 
purchases made with the card issued to you. Credit 
card purchases must be substantiated by a copy of 
the service station delivery receipt. In addition to 
the information normally shown on delivery 
receipts, ensure that the speedometer reading and 
the registration (or license) number of the vehicle 
and your name, grade, and organization are put on 
the receipt. The receipt must also show the credit 
card number; date of purchase; name and address 
of the station; the grade, quantity, and price per 
gallon of fuel; and the total amount charged. When- 
ever a purchase is made by credit card, you will turn 
in a copy of the purchase receipt to the dispatcher 
with yout credit card when you return to your 
post/base. 


Toll Tickets 


When routes off post/base include locations where 
passage would require a toll, tickets may be fur- 
nished to you at the time of dispatch if available. If 
not, follow local policy for being reimbursed for tolls 
and parking fees. Upon your return, you will turn in 
to the dispatcher the ticket receipt given to you by 
the toll keeper or any unused tickets. 
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Accident Forms 


Use SF 91 (Operator’s Report of Motor Vehicle 
Accident) according to instructions in Chapter 10. 
DD Form 518 (Accident-Identification Card) is 
completed and furnished as identification according 
to instructions in Chapter 10. 


Spare Tire and Tool Kit 


You must be sure that the vehicle is equipped, as a 
minimum with a suitable jack, lug wrench, and 
screwdriver, as well as any additional tools based on 
conditions such as bad weather, difficult terrain, 
warfare, and so forth. The unit vehicle control 
officer will provide a spare tire and tool kit. 


Route Maps and Driver Information 


The map may be cut from an ordinary road map 
and securely attached to a card in order to reduce 
bulk and provide a map which is ready to read. 
Additional maps of cities along the route will be 
included if necessary. The map or card should be 
marked to show the north direction and the scale, if 
necessary. You may be furnished a strip map with 
map symbols to assist you in reading it. 


Attached to the route map will be a list of suggested 
repair stations and their telephone numbers. These 
stations will be numbered and indicated by location 
markings on the map. See illustrations on maps in 
Chapter 12. (Specific and detailed instructions from 
the dispatcher should be written and vlppee to the 
map along with the listing, or you should write the 
instructions in your personal note pad. Do not rely 
on remembering these details while driving.) 


A military operator should have a copy of this 
manual during an off post/base dispatch so that he 
can refer to its instructions. However, this does 
not eliminate his responsibility to understand its 
instructions before the trip. 


Government Invoice 


Emergency roadside repairs, materials, ea 
and labor services may be obtained by using SF 44 
(Purchase Order Invoice Voucher). If necessary, 
the off post dispatcher will furnish you appropriate 
forms at the time of dispatch. You will sign for 
them since they are controlled items. Emergency 


roadside repairs include the repair or replacement 
of minor assemblies, such as starters, generators, 
distributors, fuel pumps, water pumps, carburetors, 
and similar minor component assemblies. When 
you make purchases using a government invoice, 
turn in a copy of the invoice to the dispatcher upon 
your return to your post/base. 


For Army Cale : Drivers of Army vehicles must be 
authorized at the time of dispatch to pay parking fees 
in order to obtain reimbursement. 

Highway Warning Kit 


This kit has reflectors that can be used in all cases 
where warning is necessary (Figure he All Air 
Force or Army motor vehicles capable of carrying 
10 or more persons or with a rated capacity of 
more than 4 tons will be equipped with approved 
highway warning kits. Vehicles of lesser capacit 
that regularly operate over public highways will 
also be equipped with warning kits. These kits 
stay with vehicles regularly used on public high- 
ways. Additional kits aré stored in post/base 
motor pools. They are issued for specific trips when 
required, such as when vehicles are used for acci- 
dent investigation. Convoys will be equipped with 
one kit for each 10 vehicles, with a minimum of two 
kits per convoy. Of the total kits, at least one will be 
carried in the trail vehicle. Instructions for use will 
accompany each kit when issued. 


For Air Force Only: The unit vehicle control 
officer/NCO will furnish the highway warning kit 
through unit supply channels (AFR 77-4). 


Whenever a vehicle is inoperative or unable to move 
on a traveled portion of any highway or the shoulder, 
the following instructions will be complied with 
immediately (except in blackouts or within busi- 
ness or residential districts where traffic condi- 
tions do not permit or warrant the placing of 
warning devices): 


e Make every reasonable effort to move the 
vehicle from the traveled portion of the roadway 
completely onto the shoulder if possible. 


e When lights are required (sunset to sunrise), 
lace a reflector in the obstructed lane, or on 
the shoulder of the road if the vehicle is on or 
over the shoulder, between the vehicle and the 
approaching traffic using that lane. Do this 
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before trying to repair the vehicle. Place the 
reflectors’ as follows: 


— One reflector in the center of the lane of traffic 
occupied by the vehicle, not less than 40 paces 
(about 100 feet) from the vehicle in the direc- 
tion of traffic approaching in that lane. If the 
vehicle is on or over the shoulder and does not 
occupy a traffic lane, place the warning device 
alongside the edge of the roadway to avoid 
obstructing the traffic lane. 


— One reflector on the traffic side of the 
vehicle four paces (about 10 feet) to its rear, 
if the direction of traffic approaching in that 
ane. 


— One reflector not less than 40 paces from the 
vehicle in the opposite direction. 


— Ifthe motor vehicle is stopped within 300 
feet of a curve, crest of a hill, or other 
obstruction to view, one reflector not less 
than 40 paces nor more than 120 paces from 
the vehicle to afford ample warning to other 
highway users. 


When lights are not required (sunrise to sunset), 

place red flags or reflectors with flags mounted 

on them as prescribed for night. (Since most 

warning kits contain only two flags, the reflector 

pace 0 feet behind the vehicle will have no 
ag mounted on it.) 


Whenever convoys or convoy components must stop 
on or near the traveled roadway, the convoy com- 
mander or the person in charge must immediately 
ensure that emergency warning devices are correctly 


placed 


A basic vehicle highway warning kit containing three 
sets of reflectors and two red flags is acceptable in 
most states. Some states also require items such as 
flares in the kit. However, vehicles transportin 
compressed gases, explosives, or flammable liquids 
will use three red electric flashing lanterns instead 
of flares. Check the kit and/or additional items 
periodically to ensure compliance with local legal 
requirements. 


For Air Force Only : Obtain highway warning kit 
and/or items through local purchase or base supply. 
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FIGURE 13-1. Use of Highway Warning Kits. 


OFF POST/BASE REPAIR SERVICE 


Your supervisor or dispatcher can furnish local 
poe and policies on the off post/base area to 
e served by your installation’s vehicle maintenance 


crew. When your vehicle needs service at an off 


post/base location and you are too far away for 

practical vehicle maintenance furnished from the 
ost/base, proceed according to the instructions 
elow. 


If the nearest suggested repair station will accept a 
collect telephone call, use this method to obtain 
service. If the station will not accept a collect 
telephone call, call your post/base motor transport 
officer, to contact a repair station or to ay in 
some other way. When acceptable service from 
other than pe cele repair stations is more 
convenient and timesaving, be sure the credit 
card or government invoice will be honored 
before requesting service be performed. The 
government invoice used is SF 44. 


Contact the nearest military installation for major 
repairs not listed in the paragraph above when it is 
determined that such assistance would be ad- 
vantageous to the government. For instance, when 
the mission requires repair or service without delay 
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or when the vehicle must be towed for safety 
reasons, it would be advantageous to request ser- 
vice from a suggested repair station or some other 
acceptable service station. If in doubt on what to 
do, contact your motor transport officer or officer 
of the day at your home post/base or activity. 


For Air Force Only: Use AF Form 15 (United 
States Air Force Invoice) to get emergency repairs, 
materials, supplies, and labor services. Use it for 
services that are not authorized to be procured on a 
credit card. The form was originally intended for 
use with aircraft. Some modification of the form is 
required for use with vehicles. Emergency roadside 
repairs include the repair or replacement of minor 
assemblies, such as starters, generators, dis- 
tributors, fuel pumps, water pumps, and similar 
component assemblies. AF Form 15A (Invoice 
Envelope) is used with the AF Form 15. A credit 
card can also be used for service normally acquired 
with an AF Form 15 when the vendor refuses to 
accept an AF Form 15. A statement concerning 
the refusal of the AF Form 15 must accompany the 
delivery receipt. When purchases are made using a 

overnment invoice, turn in a copy of the invoice to 
the dispatcher when you return to your post/base. 
For additional guidance, refer to Career Develop- 
ment Course, CDC 603X0. 
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CHAPTER 14 


PROCEDURES FOR TRANSPORTING PERSONNEL 


As the driver of a government vehicle transportin 

military or civilian personnel, you have specia 
obligations to your passengers. These are in addi- 
tion to the responsibilities previously described for 
operating your vehicle. 


GENERAL PROCEDURES 


Many dea a transported will be from other 
osts/bases, or they ne be visiting dignitaries 
rom nearby cities. The first impression of your 

installation a person gets is usually the one he will 
remember most. How you perform your duties 
when transporting personnel reflects the type of 
motor transportation operation you have. No 
matter who you are transporting (officers, non- 
commissioned officers, enlisted personnel, or 
civilians), you should always - 


e Report promptly to the person requesting 
transportation. 


e Show courtesy to all passengers regardless of 
grade. 


e@ Open and close the vehicle door for passengers 
especially at the destination. 


e See that all passengers have secured seat and 
shoulder belts. 


e Park your vehicle so passengers load and unload 
on the curbside. (Never arrange for passengers 
to enter or dismount on the traffic side.) 


NOTE: Ordinarily, the passenger seating 
arrangement needs no assistance from the 
driver. Expect the lowest-ranking person to 
enter the vehicle first and dismount last. 
The highest-ranking person enters the 
vehicle last and dismounts first. Remember 
this when positioning your vehicle to allow 
your passengers to dismount. 


SPECIAL SITUATIONS 


Off Post/Base 


You may have to transport personnel to off post/base 
destinations such as airports, train stations, and bus 
stations. When picking up poses off post/base, 
park as near the exit or entrance as possible. Then 
report to the information section and publicly page 
your passengers. If you parked the vehicle a block 
or more from the station, tell your passengers to 
meet you at the front of the entrance; then go for the 
vehicle. When transporting personnel to stations, 
you must only deliver them to the station entrance. 


Very Important Persons 


Asa military driver, you may have the opportunity 
to transport very important persons (VIPs) -high- 
ranking officers or civilians— who visit your 
Post/base. If you are chosen to drive for VIPs, you 
will usually be assigned this job for their entire visit, 
usually 1 fo 3 days. A group of VIPs will normally 
consist of three to eight persons. They will be 
accompanied by one person to whom you report 
and from whom you take orders. He will have all 
the information on where and when you should be 
available with your vehicle. Between runs, be sure 
that your vehicle is ready for further service. Keep 
the vehicle wiped off, windows clean, floor swept, 
and ash trays emptied. You and your vehicle must 
be neat and clean at all times. If your vehicle is 
needed past normal duty hours, a change of 
uniform is in order. 


Salute when you report to an officer to tell him his 
transportation is available. When the officer reports 
to your vehicle, you must only stand at attention and 
open the door. If, however, additional officers 
accompany the officer to whom you reported, 
a when the other officers report to the 
vehicle. 


If, when you report to an officer, your request is 
relayed by an NCO or civilian, return to the vehicle. 
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Stand at parade rest by the vehicle door the officer 
will enter. When you see him coming, open the door, 
stand at attention, and salute. 


Once you have saluted the officer and are touring 
the post/base on inspection, you must only open (or 
a the door and stand at attention when he enters 
and leaves the vehicle. 


When personnel on an inspection tour leave the 
vehicle, your position is at the vehicle door they will 
enter when they return. Stand at parade rest. Do 
not wait inside the vehicle. 


When transporting general officers, unease the 
appropriate star plates and flags. When a general 
of vi is not present, plates and flags will be 
cased. 


For Army Only: When you hear the sound of retreat, 
halt your vehicle. If you are driving a bus or truck, 
only the senior occupant dismounts and renders the 
appropriate courtesy, If you are driving any other 
vehicle, you and all other occupants dismount and 
render the appropriate courtesy. 


CAUTION 


When dismounting on the traffic side, watch 
for traffic coming and going. 


For Air Force Only : When you hear the sound of 
retreat, stop your vehicle and remain seated. 


NOTE: The above applies when the American 
flag is passing. 


Buses, Trucks, and Panel Vans 
Buses. When transporting personnel on buses - 


@ Secure all equipment to prevent possible injury 
to passengers. 


e Permit only authorized passengers to ride in 
your vehicle. 


e Permit passengers to board or leave the vehicle 
only when the vehicle is stopped. 
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e Do not permit passengers to extend legs or arms 
outside the vehicle when it is in motion. 


e Never permit a passenger to obstruct your clear 
view of the road. You must have maximum 
Visibility to drive safely. 


e See that baggage, if carried, is safely stowed and 
secured and not in the way of your passengers. 
Obey the regulations prohibiting the overload 
of vehicles. 


e Place the vehicle next to the curb or to the 
extreme right of the roadway when receiving or 
discharging passengers. 


e Do not allow smoking on shuttle vehicles. 


@ Stop the vehicle between 15 and 50 feet before 
railroad crossings. Listen and look in both 
directions for trains. Before crossing after a 
train has passed, be sure another train is not 
coming in the other direction on other tracks. If 
the vehicle has manual transmission, do not 
change gears while crossing the tracks. 


e Slow down and carefully check for other 
vehicles at these locations: 


— Streetcar crossings. 


— Railroad tracks used only for industrial 
switching within a business district. 


- Where a policeman or flagman is directing 
traffic. 


- Where a traffic signal shows green. 
— Crossings marked exempt crossing. 


e Avoid sudden stops and starts or any jerky 
movement. 


e Comply with federal, state, municipal, and area 
laws and regulations pertaining to the operation 
of buses and mass personnel carrying vehicles 
when your vehicle is used over public streets or 
highways. 


e Stop at drawbridges that do not have a signal 
light or traffic control attendant. Stop at least 
5b feet before the draw of the bridge. 


e Be sure the draw is completely closed before 
crossing. 


e Slow down and be sure it is safe to cross when 
there is a traffic light showing green or there 
is an attendant or traffic officer that controls 
traffic whenever the bridge opens. 


Trucks and Panel Vans. Permit passengers to be 
carried only in trucks equipped with sideboards and 
end enclosures (to include safety straps) at least 36 
inches above the standing surface of the vehicle 
body. Require all passengers to be seated when 
the vehicle is in motion. Safety straps must be 
connected when transporting personnel. When 
your vehicle is hauling cargo, do not carry pas- 
sengers other than members of the work crew han- 
dling the cargo or maintenance personnel with their 
toolboxes and maintenance materials. In such cases, 
be sure your passengers have enough room to sta 
seated within the vehicle. You must lower the tail- 
gate when loading or unloading personnel and 
secure it before moving the vehicle. 


When transporting personnel, you are responsible 
for delivering them to their destinations safely and 
on time. You should - 


e Be courteous and responsive to the instructions 
of official passengers, troop commanders, and 
cargo security personnel who may travel with 

ou. Talk as little as possible while en route. 
hen loading or discharging officer personnel 
observe the rules of military courtesy. 


@ Not exceed the passenger limit of your vehicle 
except in an emergency or as directed by your 
supervisor. Generally, when all passengers are 
seated and the weight limit of the vehicle is not 
exceeded, the passengers may be carried safely. 


e Walk to the rear of the vehicle before san to 
ensure the tailgate and sane strap are in place 
and all passengers are seated. 


e Walk to the rear of the vehicle after stopping, 
release the safety strap, and lower the tailgate 
before allowing passengers to dismount. 
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Do not move your vehicle if any personnel are in 
unsafe positions, such as standing; attempting to 
ride between the cab and body; hanging on 
sideboards, running boards, or fenders; or sitting on 
the tailgate or sides of the truck. 


Adjust the vehicle tarpaulin according to the weather 
or as directed i your supervisor. Always ensure there 
is prope ventilation to prevent the accumulation of 
exhaust gases in the cargo compartment. 


For Air Force Only: You may transport personnel 
in the cargo bed of 1/4- or 3/4-ton general-purpose 
pickup trucks if you follow these safety procedures: 


e Be sure vehicle is equipped with a working 
tailgate. 


e Be sure passengers are seated on the cargo deck 
with no portion of their bodies overhanging the 
vehicle sides or rear. 


e Do not operate the vehicle off base. 


e Be cautious when entering and exiting pickup 
trucks. Tailgates do not have to be lowered for 
pe one to enter and exit the cargo deck of the 
vehicle. 


Emergency Vehicles 


You may be designated as a driver of an ambulance 
or other emergency vehicle. However, you must still 
conform to normal traffic regulations unless other- 
wise directed by your supervisor. Emergency runs 
will be restricted to actual emergencies. 


The speed of emergency vehicles will be reasonable 
and proper with due regard for actual and potential 
hazards. At no time during operation on or off 

ost/base will the speed of ambulances exceed the 
egal speed limit for regular vehicles. Police vehicles 
will exceed the posted speed limits only in emergen- 
cies and as directed by the provost marshal or 
security police directives. 


Certain emergency vehicles are equipped with 
warning devices. Use these warning devices, 
usually a siren and red or blue flashing light, to 
request that other vehicles yield the right-of-way. 
Under no circumstances assume that these signals 
give full clearance to operate the vehicle without 
suitable regard for life, property, and traffic laws. 


14-3 


FM 21-305/AFMAN 24-306 


Unless ordered otherwise by the medical officer in 
charge, do not use the sirens on ambulances. Except 
when responding to an emergency call, observe all 
traffic laws carefully during the transfer of patients. 
When responding to an emergency, emergenc 
vehicles may proceed through a stop sign or light (if 
not in violation of local law), only after slowing down 
or stopping to assure safe operation. 


Police vehicles responding to emergency calls use 
sirens and flashing lights according to local direc- 
tives or as directed by the provost marshal or chief 
of the Air Force security police. 


The foregoing provisions do not relieve emergency 


vehicle operators from the responsibility to drive 
with regard for the safety of all persons and property. 
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Nor do any of these provisions protect the driver 
from the consequence of any reckless disregard for 
the safety and well-being of others. 


As an emergency vehicle operator, you will 
receive additional driver training and must be 
licensed in accordance with AR 600-55 to operate 
emergency vehicles. You should gain as much 
knowledge as possible in the operation of emer- 
gency vehicles and be fully familiar with local 
operating procedures for such vehicles. The safe 
operation of emergency vehicles and the transpor- 
tation of personnel on such vehicles demand more 
driving skill and knowledge than ordinary vehicle 
operation requires. Remember at all times that 
emergency vehicle accidents are possible and are, 
in fact, quite frequent and serious. 
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CHAPTER 15 


MAINTENANCE RESPONSIBILITIES 


The res onsibilities of a military vehicle driver 
include keeping the vehicle in safe operating con- 
dition and maintaining its mechanical efficiency. 


PREVENTIVE MAINTENANCE 


Preventive maintenance checks and services 
(PMCS) is commonly known as operator main- 
tenance. It is that part of the overall maintenance 
program that the using organization must perform 
on its assigned ae PMCS is the systematic 
care of a vehicle, including daily cleaning, servicing, 
and inspecting for maineraniee discrepancies. Its 

urpose is to maintain serviceability at reduced cost. 

eons and correcting defects in their early stages 
before they develop into major defects results in 
lower maintenance costs and less vehicle out-of- 
commission time. Unless regulations direct other- 
wise, the vehicle operator performs organizational 
maintenance. 


As the driver, you must properly and safely operate 
your vehicle. You are the most important single 
factor in poset maintenance. Daily main- 
tenance of your vehicle includes - 


e Inspecting servicing adjusting and cleaning 
the vehicle according to procedures outlined in 
the vehicle technical manual (Army) or techni- 
cal order (Air Force). 


e Recording any deficiencies and shortcomings, 
both those that you correct by replacing parts 
and those that you do not correct. Deficiencies 
are malfunctions that may result in an unsafe 
condition to personnel or serious damage to the 
vehicle for example, loose battery connections 
or a missing or broken rearview mirror or wiper 
blade on the driver's side. Shortcomings are 
defects or malfunctions that must be corrected 
to make the vehicle completely serviceable; for 
example, a missing battery cap or broken 
speedometer. 


(For Army Only: Use DA Form 2404.) (For Air 

Force Only : Use AF Form 1800 series, as 

- ropriate, as specified by AFM 77-310, 
olume 2, Chapter 6, for your particular vehicle.) 


e Lubricating your vehicle according to proce- 
dures outlined in the vehicle lubrication order 
(Army) or -1 technical order (Air Force). 


e Helping your unit maintenance personnel per- 
form scheduled periodic services on your 
vehicle. 


You must be thoroughly familiar with the technical 
manual and lubrication order (Army) and techni- 
cal order (Air Force) for your vehicle. Refer to 
them frequently when maintaining your equip- 
ment. Do not tinker — an enthusiastic operator 
with inadequate knowledge and skills can cause 
serious damage. 


INSPECTIONS 


You must perform before-, during-, and after- 
operation inspections, and provide routine service 
and repairs on your vehicle. 


Before Operation 


Before-operation inspection is a visual inspection 
to make sure the vehicle is safe and in good operat- 
ing condition before it is driven. Many defects, 
especially leaks, are more apparent after the vehicle 
has been parked overnight. 


Proper before-operation inspection and servicing 
ani Propet starting procedures will increase the 
useful life of your vehicle. Refer to the vehicle tech- 
nical manual (Army) and Chapter 16 of this manual 
for before-operation and starting procedures. 


During Operation 


During-operation inspection consists of the 
operator being alert to indications of vehicle 


15-1 


FM 21-305/AFMAN 24-306 


malfunction while driving, such as unusual 
vibrations, noise, and odors; abnormal instru- 
ment readings; and erratic brake and steering 
operations. 


Good drivers habitually inspect their vehicles at 
each halt. A walk-around inspection to check the 
tires, suspension, and load (an abbreviated 
eee een check) is appropriate. During this 
inspection, you may discover and correct equip- 
ment faults that might cause a breakdown. Main- 
tenance personnel are normally available in the rear 
element of convoys to help you make repairs beyond 
your capabilities or to provide vehicle recovery if 
required. However, you must also notify your super- 
visor as soon as possible of your problem and keep 
him informed of its status. Unusual noises, vibra- 
tions, and changes in engine performance detected 
en route but not identified should be reported to 
your supervisor. 


After Operation 


After-operation inspection consists of all daily 
vehicle services and correction, if possible, of any 
deficiencies found This inspection prepares the 
vehicle for operation on a moment's notice. After- 
operation maintenance procedures are prescribed 
in your vehicle technical manual (Army). 


NOTE: As a vehicle operator, you are 
ultimately liable for the proper operation 
and care of your vehicle. Theretore, the 
importance of performing before-, during-, 
and after-operation checks cannot be over- 
stressed. You could beheld liable for damages 
to your vehicle if you fail to properly inspect 
for and annotate discrepancies. 


EQUIPMENT AND MAINTENANCE 
FORMS AND RECORDS 


Army 


When you are dispatched, you will be given an equip- 
ment record folder containing all records and forms 
pertaining to your vehicle. The equipment and 
maintenance records found in this folder are — 


e DD Form 1970 (Motor Equipment Utilization 


Record) (or for ULLS users, DA Form 5983-E). 
This is a dispatch form and is further explained 
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in DA Pam 738-750. (When using this form, you 
will not maintain the automatic data processing 
(ADP) card mentioned below.) 


DA Form 2404 (Equipment Inspection and 
Maintenance Worksheet) (or for ULLS users, 
DA Form 5988-E). When using DD Form 1970, 
ae may be required to maintain two DA Forms 

404. A daily form is used to record deficiencies 
noted during vehicle inspection. It must be with 
the vehicle whenever it is being operated A 
deferred maintenance form is carried only when 
items on the vehicle are on deferred main- 
tenance. These forms are further explained in 
DA Pam 738-750. 


Automatic data een (ADP) card. This is 
a dispatch form issued by a transportation 
motor Pe (TMP) using an ADP system. When 
using this system, you will not use DD Form 1970 
or the daily DA Form 2404. (You may still be 
required to maintain the deferred maintenance 


form, DA Form 2404.) 


SF 91 (Operator’s Report of Motor Vehicle 
Accident). You must complete this form when- 
ever you are involved in a motor vehicle acci- 
dent. This form is further explained in Chapter 
10 (Army/Air Force). 


DD Form 518 (Accident-Identification Card). 
You must complete this form whenever you are 
involved in a motor vehicle accident. This form 
is further explained in Chapter 10 (Army/Air 
Force). 


Air Force 


Use the information below to perform inspections 
and maintenance required by your operator's 
inspection guide and trouble report (AF Forms 
1800,1806,1807,1810, 1812, and 1819). 


Damage. Inspect the general condition of the 
vehicle. Cheek for tampering or damage that ma 
have occurred since the vehicle was last operate 
Inspect doors, windows, windshields, seats, and 
upholstery. Examine paint condition and legibility 
of markings. 


Leaks. Inspect the engine compartment and look 
under the vehicle for evidence of leaks. 


Tire, Jack, and Lug Wrench. Be sure lugs are 
tight, and tires have correct air pressure and at 
least 4/32 inch (military) and 2/32 inch (com- 
mercial) tread remaining. The spare tire must 
also have the appropriate tread remaining in 
accordance with TM 9-2610-200-24. 


NOTE: When a vehicle is supported on a jack 
stand, chock at least one wheel. When both 
front wheels are in a raised position chock the 
rear wheels. 


Fuel, Oil, and Coolant. Check fuel, engine oil, and 
coolant. Add amounts necessary to bring them to 
the correct levels. Do not overfill. Add only 
premixed coolant solution. 


Battery. Inspect fluid levels, terminal, clamps, 
hold down, and so forth for security and corrosion. 
Add water, clean surfaces, and tighten any loose 
connections. 


WARNING 


Personnel should remove watches, rings, 


ID tags, and all jewelry before checking or 
inspecting the batteries. 


Horn. Inspect the horn for security of mounting and 
operation. 


Lights and Reelectors. Inspect all lights and reflec- 
tors for condition and proper operation. 


Instruments. During operation, monitor all instru- 
ment readings for indications of malfunctions. Do 
not continue to operate the vehicle if instrument 
readings are not within acceptable limits or if warn- 
ing lights are lit. 


Windshield Wipers. Inspect for condition of blades 
and proper operation of blades and wiper assembly. 


Windshield. Clean windshield and other glass daly. 
Inspect for cracks or discoloration that would 
obstruct your visibility. Fill windshield washer 
reservoir. 


Cargo and Mounted Equipment. aes for security, 
proper operation, and damage of mounted equip- 
ment. Mounted equipment will receive the same 
type of service and inspection as the vehicle. 
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Vehicle Components. Clean inside and outside of 
vehicle as needed 


Steering. During operation, cheek for abnormal 
steering. 


Safety Devices. Inspect condition and operation of 
all safety devices, such as seat belts, horn, lights, 
warming buzzer, warning decals, and fire extinguisher. 


Drive Belts and Pulley. Inspect belts for deteriora- 
tion, wear, and proper tension. 


Brakes. Inspect brake pedal free travel. Brake 
pedal should have some free travel, but it should not 
exceed one-half of the total pedal travel distance. 
Inspect parking brake for operation and effective- 
ness. For special-purpose vehicles, inspect (daily 
when used) and adjust levels of hydraulic fluid in the 
master cylinder reservoir as necessary. 


Lube and Oil Change. Maintain lube and oil at the 
prescribed levels. This includes any special (daily, 
vay lubrication requirements specified for your 
vehicle or mounted equipment. Make sure that 
lubrication and oil changes are done at established 
intervals (miles or month). 


Other. The “other” space on the operator's inspec- 
tion guide and trouble report is pone for inspec- 
tions and the recording of defects found durin 
vehicle inspections that are not otherwise covere 
by the form. 


Defects. If no defects are found during the before- 
operation checks and all cleaning and servicing 
requirements have been met, you are ready to start 
operating the vehicle. If you do find vehicle defects, 
enter the details in the appropriate space on the 
operator's inspection guide and trouble report. 

hen correction of these defects exceeds the 
operator's responsibility, take the AF form and 
the vehicle to the vehicle diagnostic and quality 
assurance section for corrective action. In some 
cases, required maintenance of your vehicle may be 
delayed by maintenance control due to the type of 
defect or to maintenance work backlog. When 
maintenance is deferred maintenance control will 
enter the status code and initial your form to show 
that defects have been reported and maintenance 
delayed. You must retain this form in the vehicle as 
a record of defects that have been reported to main- 
tenance control. Any new maintenance defects not 
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previously reported and identified as delayed main- completed. (Refer to AFM 77-310, Volume 2, for 
tenance must be reported to maintenance control. more specific information on reporting a vehicle for 
Maintenance control will update your inspection maintenance.) 

guide when delayed maintenance items have been 
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CHAPTER 16 


SPARK IGNITION AND COMPRESSION IGNITION ENGINES 


Conventional gasoline-fueled, aes ignition 
engines and multipurpose diesel-fueled engines 
ditter in their principles of operation. Before-, 
starting-, and during-operation procedures also dif- 
fer for conventional and diesel engines. 


SPARK IGNITION ENGINES 


Operating Principles 


In spark ignition engines, the vehicle’s ignition 
provides the spark that ignites the fuel-air mixture 
in the engine’s cylinder. The battery provides cur- 
rent to produce the spark. Once the current leaves 
its source, it flows in a definite path to the cylinders. 
When the fuel mixture ignites, it causes the expand- 
ing gases of the burning fuel to force the piston 
down on its power stroke. 


Starting Procedures 


It is always a good policy to check your technical 
manual or manufacturer's instructions before 
trying to operate an unfamiliar vehicle. 


Before beginning the starting procedure, make 
sure the seat is adjusted so you can comfortably 
manipulate the vehicle controls. Be sure the park- 
ing brake is set and the transmission is in the 
neutral or park position. If the vehicle is equipped 
with special attachments, be sure all power control 
levers are in neutral. Then - 


e Depress the clutch pedal to release the 
transmission load. 


e Turnon the ignition key or switch. 


e Pull out the choke if applicable. During warm 
weather or when the engine is warm, you 
generally do not need to use the choke. In 
extremely cold weather, pull the choke control 
out all the way. (Some vehicles have an 
automatic choke that you can set by pressing 
the accelerator to the floor and releasing it 
before starting the engine.) 


e Engage the starter. If the engine does not 
start within 10 seconds, release the starter and 
check to see if you have performed the other 
operations correctly. (If the 10- to 15-second 
time limit is exceeded the battery and starting 
motor may be damaged. If the starter has 
been engaged without results, wait at least 30 
seconds; then engage the starter again. Notify 
your supervisor if your engine fails to 
start after repeated attempts.) 


e Assoon as the engine starts, push in the choke 
control partway and adjust the throttle for a 
smooth idle. Use the choke only as necessary 
to start the engine and bring it to operatin 
temperature. iDo not race a cold engine. It 
takes time for the oil to circulate to all parts. 
If the engine is raced while cold, the lack of 
lubrication may seriously damage the pistons, 
bearings, and cylinder walls. Racing the 
engine also wastes fuel.) 


e Note the oil pressure and charging system 
indicators. The charging system shows some 
charge unless the engine is idling slowly. The oil 
pressure indicator should show some pressure. In 
vehicles with oil pressure and generator light 
indicator the lights should go out immediately 
after the engine is started. If the gauges do not 
show the pee indication or the ae 
indicators do not go out after the oa as 
started, stop the engine and notify your 
supervisor. 


COMPRESSION IGNITION ENGINES 


Operating Principles 


Multifuel Engines. The multifuel engine is a diesel 
(compression ignition) engine (Figure 16-1). 
Unlike the conventional gasoline engine, it has 
no Hats pie The heat of pee ignites 
the fuel. A piston coming up on the compression 
stroke compresses the air in the cylinder until it 
reaches an extremely high temperature. At this 
time, fuel is injected into the cylinder under high 
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ressure. The temperature within the cylinder 
ignites the fuel. The expanding gases of the burn- 
ing fuel force the piston down on its power stroke. 


CAUTION 


Always park a diesel/multifuel-powered 
vehicle in neutral with the emergency brake 
applied (except in extreme cold weather) 
and chock the wheels. If you parked it in 


gear, a slight bump by another vehicle may 
start the engine, causing the vehicle to move 
out of control. Complete details on the 


operation of diesel multifuel engines are in 
9-2815-210-34-1. 


A variety of fuels may be used in multifuel engines. 
Acceptable types are as follows. First choices are 
VV-F-800 diesel fuel, MIL-F-16884 marine fuel oil, 
and CITE MIL-F-46005 compression ignition fuel. 
Second choices are SPEC MIL-J-5624 jet fuel and 
jet A and jet A-1 commercial aviation kerosene. The 


1s 1. AIR SWIRL CONTINUES 
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third choice is MIL-G-3056 combat gasoline. (This 
is considered emergency fuel since it does not per- 
form as well as other acceptable fuels in multifuel 
engines. It may even shorten the life of the engine.) 


Figure 16-2 shows the multifuel engine models 
found in 2 1/2-ton and 5-ton trucks. The four 
engines shown in Figure 16-2 operate similarly. 
One important difference, however, is the fuel 
filter arrangement. Both multifuel engines have 
three filters - primary, secondary, and final. The 
location and type of filters are different in some 
cases. Figure 16-3 shows the locations of filters on 
the different model engines shown in Figure 16-2. 


Diesel Fuel Engines. Figure 16-4 shows the diesel 
fuel engines found in 5-ton trucks. Diesel fuel 
engines-use grades DF1 or DF2 diesel fuel. 


On the M939-series vehicles, the filter is located 
under the left-front fender. On the M915, the filter 
is located on the left side of the engine. Both require 
daily maintenance. 


INTAKE AND 


IN SPHERICAL COMBUSTION 
CHAMBER THROUGHOUT THE 
POWER STROKE OF PISTON, 
MAINTAINING EVEN 
COMBUSTION 


FIGURE 16-1. Injection and Combustion of Fuel in a Multifuel Engine. 
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2 1/2-ton, trucks (M35A1 cargo 
truck and others in this multifuel 
family known as M44A1 series) 


2 1/2-ton, trucks (M35A2 cargo 
truck, and so forth, known as 
M44A2 series) 


§-ton trucks (M54A2 cargo truck, 
and so forth, known as M39A2 


series) 


LDS 465-44 


5-ton also in M39A2 series) 


FIGURE 16-2. Multifuel Engines. 


2k-Ton either 


rm | 
GAP 


ac 


FIGURE 16-3. Location of Fuel Filters on Multifuel Engines. 


Before-, Starting-, and During-Operation 
Procedures 


Drivers converting from vehicles pone by con- 
ventional spark ignition gasoline engines to 


vehicles powered by compression ignition engines 


should become thoroughly familiar with the before-, 
starting-, and during-operation procedures required by 
compression ignition engines. Consult the vehicle 
technical manual before trying to start or operate 
the vehicle. 
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5-ton M939-series trucks 


5-ton M915-920-serles trucks (in 


LDS 465-14 


series family) 


FIGURE 16-4. Diesel Fuel Engines. 


Before-Operation Procedures. The vehicle technical 
manual prescribes before-operation services. Most 
of these apply to both gasoline and multifuel 
vehicles. The fuel falters, however, require special 
attention. Before operating a multifuel vehicle, the 
following filter service is mandatory 


e After ensuring that the engine stop lever is 
pulled out, turn on the vehicle accessory switch 
to start the in-tank fuel pump. 


e Open the drain cock on the bottom of the 
rimary fuel filter. (On scraper types, give the 
andle on top of the filter two complete turns to 

loosen any foreign matter in the filter element.) 
Drain off] pint of the contents into a clean jar 
or can. Examine the drained-off fuel for dirt or 
babe (Water will form as small globules or 
blobs. 


e If fuel drained from the primary filter is 
contaminated with dirt or water, drain the 
secondary filter. 


e If the final filter shows that the fuel is 
contaminated, turn off the accessory 
switch and report the condition to your 
supervisor. 


Hydrostatic lock occurs when fuel, water, or other 
liquid is on top of one or more of the pistons. When 
the piston rams this fluid against the cylinder head, 
it can ruin or seriously damage the engine. The 

rocedure to check for hydrostatic lock is simple. 
With the gearshift in neutral, hand brake applied, 
fuel off, and accessory switch on, push the clutch 
pedal to the floor. Then depress the starter button 
with a hard, firm push for 2 or 3 seconds. Look for 
these signs of hydrostatic lock: hard thud in the 
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engine as it turns over, engine turning over and 
quitting with a thunk, or engine not turning over at 
all. If there is any evidence of hydrostatic lock, 
remove your fingers from the starter button at once 
and report the problem to your supervisor. 


Starting-Operation Procedures. After determining 
the engine is free of hydrostatic lock, start the 
engine. Follow these procedures: 


e Make sure that the transmission is in neutral and 
the parking brake is applied. 


e Push the engine stop lever all the way in. 
e Turn the accessory switch to the on position. 
e Depress the clutch while operating the starter. 


e Press the starter button with a hard, firm push. 
(Not al closing the starter switch ma 
damage the starting motor and switch) 
Release the starter button as soon as the 
engine fires. Never depress the starter switch 
for longer than 10 seconds at one time. 
Usually 10 seconds is sufficient. If the engine 
does not start, wait at least 2 minutes and try 
again. If the multifuel engine does not start in 
three tries, report the condition to your 
supervisor. Do not start multifuel engines by 
towing or pushing, except in an emergency. 


e After the engine has started, let it idle for 3 
to 5 minutes or until the engine heat reaches 
140°F. Engine idling speed should not ex- 
ceed the RPM prescribed in the vehicle 
technical manual. Too slow an idle creates 
vibrations that will loosen some parts and 
may break others. The warm-up benefits the 


entire engine, but it is especially important 
for the turbo-supercharger. Exhaust gas 
turns the turbo-supercharger at approximately 
30,000 RPM at idle speed and up to 60,000 RPM 
at operating speed. Idling at a low speed allows 
time for the oil to circulate. 


Observe the oil pressure gauge closely during 
the first 20 seconds of idling. If pressure does 
not reach 15 pounds per square inch (psi) at 800 
to 1,000 RPM, stop the engine immediately and 
report the condition to your supervisor. 


Allow engine coolant temperature to reach 
140°F before putting the vehicle in motion. 
Drive at moderate speed until the temperature 
reaches 170° to 200°F. 


Heavy black smoke, engine missing, and power 
loss may indicate a dirty air cleaner. When the 
red flag in the air cleaner is up over halfway, 
cleaning is required. Follow instructions in your 
vehicle technical manual or technical order 
when cleaning the air cleaner. 


If the vehicle is equipped with air or air 
hydraulic brakes, do not move it until the air 

ressure reaches the required level. When the 

uzzer stops, there is enough pressure to 
operate the brakes. Changes in air pressure are 
registered on the pressure gauge. The vehicle 
manual specifies the amount of air pressure that 
should be maintained. 
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(For Air Force Only: Operating instructions and 


operating maintenance requirements are contained 
in the -1 technical order for each vehicle.) 


During-Operation Procedures. Do not idle the 
oan of a parked vehicle except when sa 
to keep the engine warm in extremely col 
weather. 

WARNING 


Keep windows, curtains, and tarps open to 


prevent dangerous accumulation of carbon 
monoxide inside vehicle while the engine is 
idling. 


Never let the vehicle idle for long periods of time. 
In addition to wasting fuel, excess idling allows 
carbon formation and oil dilution to take place in 
the engine. Never run the engine to recharge a 
rundown battery unless your immediate supervisor 
specifically instructs you to do so. Never leave a 
vehicle unattended with the engine ruining. 


Do not exceed allowable speeds indicated on the 
vehicle instruction plate (if applicable) or operate at 
an engine speed low enough to cause the engine to 
labor. Vehicle instruction plates are usually located 
on the instrument panel. 
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CHAPTER 17 


MANUAL SHIFT AND AUTOMATIC TRANSMISSIONS 


The vehicle driver must be prepared to drive 
vehicles with either manual or automatic transmis- 
sion. Each transmission type requires specific 
methods to ensure smooth operation. 


MANUAL SHIFT OPERATION 


Clutch Operation 


A clutch provides the means to apply engine power 
to the wheels smoothly and gradually. Learn where 
the clutch starts to engage, how far the pedal moves 
to become fully engaged, how much free play the 
pee has, and how fast you should engage the 
clutch. 


Keep your foot off the clutch pedal except when 
actually starting, stopping, or shifting gears. Even a 
slight constant pressure on the clutch pedal causes 
excessive wear. For this reason, when stopped ona 
hill, never slip your clutch to keep from rolling back- 
ward. Instead use your brakes. While waiting for a 
long line at traffic lights or when halted for other 
reasons, depress the clutch pedal and move the 
transmission shift lever into neutral. Release the 
clutch after shifting into neutral. 


When slowing a government vehicle to stop or to 
turn, be sure to reduce speed to 15 MPH or less 
before depressing the clutch pedal. Coasting a 
vehicle at a high speed with the clutch pedal 
depressed is dangerous. Vehicle control becomes 
more difficuly, and the clutch may be damaged. 
Damage resulting from this practice is considered 
vehicle abuse. 


Skill in manual shifting is a requirement of good 
driving. Poor manual shifting results in poor vehicle 
performance and can damage the vehicle. Know the 
gearshift lever positions so well that you can shift to 
any gear without looking at the shift lever. The 
gearshift pattern is usually diagramed on the vehicle 
caution plate. Never move the gear shift lever from 
one Mo to another while the engine is running 
until you have fully depressed the clutch pedal with 
your left foot. To shift gears smoothly and quietly, 


keep the pedal fully depressed until the shift has 
been completed When shifting gears in a 1 1/2-ton 
or larger truck, you may be required to use the 
double-clutching ‘instructions. 


Clutch ae Procedure. After acquainting your- 
self with the vehicle’s instruments and controls, you 
are ready to begin erin operations. Start and 
warm the engine with the transmission in neutral. 
Then start moving the vehicle in low or first gear. 
Follow these steps: 


e Depress the clutch pedal and shift into low gear. 

e Check the inside and outside rearview mirrors. 

e Check blind spots and give signal. 

e Let the clutch pedal up slowly, pausing at 
friction point or when you feel it taking hold 
Hesitate; then check mirrors again for traffic. 


e Release the parking brake. 


e se release the clutch pedal and at the same 
time slightly depress the accelerator. 


e When driving operation is underway, remove 
your left foot from the clutch pedal completely. 


Double-Clutch Abe Procedure. Good driving 
practice in trucks (1 1/2-ton or larger) often requires 
double-clutching to properly ene the gears and 
to prevent loss of momentum. To shift to a lower 
gear by double-clutching- 


e Release pressure from the accelerator as you 
begin depressing the clutch pedal. 


e When the clutch pedal is fully depressed, move 
the gearshift lever to the neutral position. 


e Release the clutch pedal and at the same time 
depress the accelerator to speed up the engine. 


e Let up on the accelerator and depress the clutch 
pedal. 
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e@ While the clutch pedal is depressed, move the 
gearshift lever to the next lower gear speed 


e Release the clutch pedal and at the same time 
depress the accelerator to maintain engine 
speed as the load is again connected to the 
engine. 


The procedure is the same for shifting to a higher 


gear speed, except that the engine is not accelerated 
whale the gear is in neutral. 


CAUTION 


When shifting pare in rough terrain and 
on hills, never let your vehicle slow down 


to a point where the engine begins to labor 
or jerk before shifting into a lower gear 


ratio. Always anticipate the need for extra 
power and shift gears accordingly. When 
descending a hill, with or without a heav 
cargo, always drive with your vehicle in 
gear and the clutch pedal out. 


Spark Ignition Engine Braking Operation 


If the hill is steep enough to require using brakes to 
reduce speed, shift into the next lower gear at the 
crest of the hill and use the engine compression as 
a brake. Take extreme care to prevent excessive 
engine speed while descending a hill. Judge the 
necessary gear and shift, if necessary, at the crest of 
the hill BEFORE SPEED HAS INCREASED 
FROM DOWNHILL MOVEMENT. Ordinarily, 
the gear required to ascend a hill is proper to use to 
descend it. GEARING DOWN AFTER ENGINE 
SPEED HAS INCREASED MAY EXTEN- 
SIVELY DAMAGE THE ENGINE. Except when 
used to compensate for brake failure, damage result- 
ing from this practice is considered vehicle abuse. 
With proper gear selection, intermittent application 
4 brakes will reduce the speed of the vehicle to safe 
imits. 


CAUTION 
The preceding pacer applies to spark 


ignition engines only. ompression ignition 
mtiefecl die) engines should not be 


used to reduce speed. This practice will 
damage compression ignition engines. 
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When preparing to stop the vehicle, remove your 
foot from the accelerator and use the engine com- 
pression as a brake to help stop the vehicle. Do not 
depress the clutch pedal until the motor is operating 
at low speed and is no longer serving as a brake. 
Then depress the clutch pedal before the engine 
begins to labor from slow speed. Apply the foot 
brake to help this braking action. When preparin 
to turn or stop, avoid downshifting above 20 MPH. 
(Braking on icy roads requires a special technique 
which is discussed in Chapter 21.) 


NOTE: The above rules apply to most vehicles. 
To meet the military's transportation needs for 
moving heavy equipment and traveling over 
rough terrain, new vehicles are constantly being 
developed. These vehicles may have more com- 
plicated transmissions, such as multi-gear ranges 
and dual-speed axles or other special features. 
Be sure you understand how a new vehicle 
operates. Read the veehicle operator's technical 
manual before trying to operate it. 


AUTOMATIC TRANSMISSION 
OPERATION 


Selector Lever Positions 


While some military vehicles are equipped with 
manual transmission, an increasing number are 
equipped with automatic transmissions. Though 
operation of automatic shift vehicles is quite simple, 
the good driver must learn to operate them smoothly 
and properly. 


In vehicles equipped with automatic transmissions, 
initial gear selection is controlled with a selector 
lever. When in drive (D or DR), shifting from drive 
to low (L) and returning to drive is controlled 
automatically by engine speed. Acquaint yourself 
with the vehicle and learn the selector lever posi- 
tions, since there are a number of different auto- 
matic transmissions. The selector lever positions 
are as follows: 


e P (park position) is used to lock the transmis- 
sion so the vehicle will not roll while parked, 
on light vehicles such as sedans and pickups. 
In some heavier vehicles, the park position 
does not lock the transmission. In vehicles 
with a park position, start the engine from the 
park position. 


e N (neutral position) is used to start engines of 

vehicles without a park position. In the neutral 

sition, the engine is disengaged from the drive 
shaft of the vehicle. 


D or DR (drive position) is used to move the 
vehicle forward. With the shift lever at D or DR, 
the vehicle moves forward as you depress the 
accelerator. After starting the engine in the 
neutral or park position, change the selector to 
D or DR to move forward. To avoid premature 
forward movement, apply the brake while in the 
drive position until you are ready to move the 
vehicle. The transmission automatically shifts 
to higher gears as the speed increases. 


L (low or re osition) is used to negotiate 
steep grades and rough terrain or when the 
braking power of the engine is required. The 
transmission will not shift automatically to 
higher gear ratios when the lever is in the low 
position. When the low range is no longer 
needed, release the accelerator temporarily and 
move the shift lever to the drive position for 
normal gear progression. In the drive position, 
the low range is engaged automatically when 
the engine speed is reduced. If the acceler- 
ator is suddenly fully depressed when the 
vehicle is in the re the low range 
becomes engaged. (This procedure oe e 
used to provide a sudden burst of speed for 
passing) When a predetermined engine 
speed has been attained, the transmission 
automatically returns to driving range. 


R (reverse position) is used to move the vehicle 
in reverse. Some shift levers must be raised 
slightly to be moved to the reverse position. 
Others require you to depress a button on the 
end of the lever before moving to R. Park 
vehicles without a park position in the reverse 
position. Bring your vehicle to a full halt before 
placing it in k; then set the parking brake. 


A good driver will become thoroughly familiar 
with the vehicle instruments and controls 
before driving it. He will always check the 
selector positions before he moves the lever. 
Serious accidents can happen if you do not follow 
these rules. For eample R or reverse is on the 
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extreme right on some shift selectors, on the extreme 
left on others, and in an intermediate position on 
others. From force of habit, if you are in a different 
vehicle from the one you have been driving, you 
could move the selector to R, thinking you were 
moving it to D or L. The vehicle would move in an 
entirely opposite direction than you anticipated. 


A good driver will shift from D or DR according to 
driving needs. Never shift from D or DR to L at a 
high rate of speed because this will seriously damage 
the transmission and could result in a severe acci- 
dent by causing a skid on wet or slippery pavement. 


Dual-Range Driving Positions 


Tactical vehicles may be equipped with automatic 
transmissions. Due to the diverse conditions under 
which they may be required to operate, tactical 
vehicle automatic transmissions are designed for 
greater flexibility than commercial types. Flexibility 
is attained with low and high transmission ranges. 
The vehicle technical manual contains instructions 
for your particular vehicle. Consult it frequently. 


Vehicles equipped with dual-range driving positions 
offer the operator a selection of two ranges in 
driving pattern D or DR. Use them according to 
your driving needs as prescribed below. (On some 
vehicles, these positions are F1 and F2.) 
D (Fl) position is used for all ordinary driving. It - 

e Provides four forward speeds. 

e Shifts automatically to fourth gear. 

e Increases economy by reducing engine speed 


DR (F2) position is used for os areas, rough 
terrain, and mountain driving. It - 


e Provides three forward speeds automatically. 


e Will not shift into fourth speed unless the engine 
is accelerated to a very high RPM. 


e Uses the engine as a brake on long, steep 
downgrades. 
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Operating Procedure 
To put the vehicle in motion - 
e Apply the foot brake. 


e Select the proper transmission lever position — 
forward or reverse. 


e Place the transfer shift lever in the appropriate 
range. 


e Check traffic conditions front and rear, using 
mirrors if necessary. 


e Release the parking brake. 


e Check again for traffic blind spots to the left or 
right rear. Signal if pulling away from a curb. 


e Release the foot brake. 
e Depress the accelerator pedal gradually for a 


smooth start. 


CAUTION 


Government vehicle operators are not per- 
mitted to tow or push automatic shift 
vehicles for the purpose of starting them. 


(For Air Force Only: During normal duty 


hours, contact the maintenance control 
section of vehicle maintenance to start the 
vehicle with a booster battery, jumper 
cables, or other equipment. After duty 
hours, contact vehicle operations for 
wrecker service. For detailed instructions, 
see your supervisor.) 


JUMP STARTING VEHICLES 


Thousands of people are injured each year from 
auto battery explosions. Nearly two-thirds of these 
injuries involve the eyes. Most soldiers, at one time 
or another, will use jumper cables to start a vehicle, 
and chances are they are not aware of the danger 
involved. As a commander or supervisor, you are 
responsible for the arall of your troops, both on and 
off duty. Stress that they should use one of the 
procedures below to jump start a vehicle. 
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Using Jumper Cables to Start Engine 


Use the following procedure to start an engine using 
jumper cables on a 12-volt system (Figure 17-1): 


e Position the jump starting vehicle with batteries 
opposite the batteries of the disabled vehicle. 


© Stop the engine of the jump starting vehicle. 
e Open battery compartment doors of both 


vehicles. Pull both battery boxes onto running 
boards. 


WARNING 


One jumper cable must connect positive 
terminals. The other jumper cable must 
connect the negative terminal of the jum 


starting vehicle to the body of the disabled 
vehicle away from the batteries. Failure to 
do so may cause batteries to explode, injur- 
ing or killing personnel. 


e Clamp one jumper cable (2) to the positive 
terminal (1) of the ump starting vehicle and the 
positive terminal (3) of the disabled vehicle. 


e Clamp the other jumper cable (5) to the nega- 
tive terminal (6) of the jump starting vehicle and 
the body (4) of the disabled vehicle. 


e Start the engine of the jump starting vehicle. 
e Start the engine of the disabled vehicle. If the 


engine does not start after four tries, notify your 
supervisor. 


WARNING 


Be sure jumper cable clamps do not con- 
tact other jumper cable clamps or ter- 
ailure to do so may cause 


minals. 
batteries to explode, injuring or killing 
personnel. 


@ Remove jumper cables (2) and (5). 
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NEGATIVE 
TERMINALS 


POSITIVE 


TERMINALS 


FIGURE 17-1. Jumper Cable Hookup. 


Using Slave Cables to Start Engine 


Use the following procedure to start an engine using 
NATO slave cables (Figure 17-2): 


e Position the right side of the slaving (recharg- 
ing) vehicle to the right side of the vehicle 
needing slave start. 


@ Stop the slaving vehicle engine. 

e Pull the cover (4) from the slave receptacle (3) 
of the disabled vehicle. The receptacle (3) is 
located below the grab handle (1) on the right 
side of the vehicle. 


CAUTION 


When slaving, always connect the slave 
cable to the disabled vehicle first. Damage 


to the batteries or cable may result from 
improperly connecting hot batteries 
before connecting the cable to the recep- 
tacle of the disabled vehicle. 


e Connect the slave cable (2) to the disabled 
vehicle. Connect the slave” cable (2) to the 
slaving vehicle. 


NOTE: Turn off all unnecessary electrical 
switches in both vehicles. 


e Start the slaving vehicle engine. Pull out the 
hand throttle control until idle speed is between 
700 to 800 RPM. 

e Start the slaved vehicle engine. 


e After the engine starts, disconnect the slave 
cable (2) from both vehicles. 


e Put the covers (4) back over the receptacles (3). 
e Clean and stow the slaving cable (2). 
e Operate the slaved vehicle. If the voltmeter (6) 


is not in the green area, notify organizational 
maintenance. 
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FIGURE 17-2. Parts Used in Slave Cable Hookup. 
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CHAPTER 18 


TRUCKS, TRACTORS, SEMITRAILERS, AND SPECIAL-PURPOSE 
VEHICLES 


The operation instructions and traffic regulations 
found elsewhere in this manual will generally appl 
to trucks, tractors, semitrailers, and other s eral 
purpose vehicles. However, there are additonal 
special instructions for operating and loading this 
equipment. 


STARTING/STOPPING THE 
TRACTOR-SEMITRAILER 


Starting the Engine and Putting the 
Vehicle in Motion 


Start the engine following instructions contained in 
the operator's manual for the vehicle concerned 
Then do the following 
@ Check all instruments, including ammeter, heat, 
and fuel, air, and oil pressure gauges. 


CAUTION 


Always build up air pressure to FULL 
a CAPACITY before moving the 
vehicle. 


e Be sure all seat belts or restraining devices are 
secured, 


e@ With the engine warmed up and the air pressure 

gauge at the correct pressure, depress the clutch 

edal and move the gearshift lever to the lowest 
orward gear. 


NOTE: When using a tractor equipped with a 
two-speed axle, be sure the selector button is 
down or in the low-range position. When 
using a tractor equipped with an auxiliary 
transmission be sure the gearshift for auxiliary 
transmission is in the low-range position. 
These procedures are for when your vehicle is 


heavily loaded or additional power is needed 
The gearshift lever for an auxiliary transmis- 
sion is to the right of the main gearshift lever. 


e With the gearshift lever in the lowest forward 

ear, locate the semitrailer hand brake lever on 

e steering post just behind the steering wheel 

Pull it toward you. This applies brakes to the 
trailer only. 


@ Release the tractor emergency brake. Push the 
semitrailer brake lever away from you. As you 
push it away, release the clutch GENTLY and 
accelerate slightly. Doing so lets you start off 
without rolling backward, even on an upgrade. 
This step is very important. 


e Accelerate further and release the clutch 
pedal completely. Remove your foot from the 
pedal so you do not ride the clutch and cause 
unnecessary wear on the clutch plate. 


ee of Gears When Starting Out (Shifting 

p). The vehicle is now moving. After building 

up enough speed to overcome any lugging of the 

ene in first gear, shift to the next higher gear as 

follows: 

e Depress the clutch pedal and release the 
accelerator at the same time. 


e When the engine idles down bring the gearshift 
lever to the neutral position. 


e Release the clutch pedal. 


e Depress the clutch pedal and put the gearshift 
lever in the next higher gear. 


e Release the clutch pedal GENTLY and 
accelerate at the same time (double- 
clutching). To smoothly shift, double- 
clutching is essential on all transmissions 
except synchromesh transmissions. 
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CAUTION 


If gears fail to mesh because of faulty timin: 
DO NOT USE FORCE TO MOVE TH 
LEVER. Instead, return the gearshift lever 
to the neutral position, release the clutch, 
reaccelerate the engine, depress the clutch 
pedal, and try again. Repeat these steps 


until the lever goes into the next higher gear 
smoothly. If the gears fail to mesh after two 
or three tries, stop the vehicle safely and start 
over. Continue up through the gears until 

ou reach the allowed road speed Remem- 

er to always accelerate enough to overcome 
any lugging of the engine betore shifting to 
the next higher gear. 


Operation of Gears When Going Upgrade (Shiftin 
Down) When necessary, shift from a higher te 
lower gear as follows: 


e Depress the clutch pedal and release the 
accelerator. At the same time, move the 
gearshift lever to the neutral position. 


Release the clutch pedal. 


With the clutch released and the Seeteed in 
neutral, accelerate enough to mesh the next gear 
without clashing. 


e Immediately after accelerating depress the 
clutch pedal and move the gearshift to the next 
lower gear. 


@ Release the clutch GENTLY. At the same time 
take up the clutching shock by accelerating 
enough to smoothly shitt. 


DO NOT FORCE THE GEAR. Remember, you 
must accelerate to a slightly higher RPM than 
required for the lower gear to | shift. 
Properly using the clutch compensates for any 
difference in speed between the engine and trans- 
mission. NLESS THE CLUTCH IS 
RELEASED GENTLY, IT CANNOT DO WHAT 
IT IS SUPPOSED TO DO. Force is never neces- 
sary to properly shift. 


Operation of Interaxle Differential. The interaxle 
differential may be locked or unlocked at any 
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speed. However, be sure all axles are turning at the 
same rate before engaging the differential. Be sure 
to lock the axle only at low speeds and when easing 


upon the throttle. 


Vehicles equipped with interaxle differentials nor- 
mally operate on a paved surface in an unlocked 
position to prolong tire life. 


At the first sign of a slippery or icy highway, lock the 
interaxle differential. The locked position is used 
for normal operation on a dirt a to assure maxi- 
mum traction and to prevent overworking of the 
differential. Always use the locked position for the 
following conditions: 


e When ice or snow is on the highway (with or 
without tire chains). 


e When loose sand, mud, or other slippery off- 
highway road conditions exist. 


e When operating on a dynamometer is required 
or when you are blocked up. 


e When loss of traction is anticipated. 


Stopping the Vehicle 
Smoothly stop the vehicle by following these steps: 


e Wait until the vehicle has slowed down almost 
to ae speed before depressing the clutch 
pedal. 


e Apply the brakes firmly. Then as the vehicle 
slows down, release the brakes gradually. When 
the vehicle is about to stop, there will not be 
much force on the brakes. 


e The instant the vehicle stops, release the brakes 
completely. This poe a jerk or rebound 
Then reapply the brakes to hold the vehicle in 
place. 


Do not intermittently apey (fan) brakes in normal 
slowing or stopping; this wastes air pressure and 
does not help you make a good stop. In normal 
operation use the foot (service) brakes alone since 
they control the tractor and trailer sapea senna 
Except when necessary, avoid sudden stops fo 
prevent possible damage to cargo and vehicle. 


Skidding or locked wheels, normally due to hard 
braking in emergency or hazardous conditions, 
causes jackknifing. Locked or skidding wheels will 
tend to take the lead or come around. 

Tractor jackknifing occurs when the rear tractor 
wheels lock and skid to the left or right. To gain 
control, steer in the direction of the skid. 


Semitrailer jackknifing occurs when the semitrailer 
wheels lock and skid to the left or right. Control 
must be regained immediately if it is to be regained 
at all. To regain control, quickly release the brakes 
to get the wheels turning. DO NOT USE THE 
SEMITRAILER HAND BRAKE. 


NOTE: Use the semitrailer hand brake 
ALONE ONLY to prevent roll while stopped 
on an incline and when coupling the tractor 
and trailer. 


WARNING 


Do not use the semitrailer hand brake in 
driving because you may make the trailer 
skid or jackknife. Also, never use the semi- 
trailer hand brake for pe because all 
the air may leak out, unlocking the brakes (in 


trailers that do not have spring valves). 


USING THE ENGINE RETARDER 
(JACOBS BRAKE) 


Many military vehicles are equipped with an engine 
retarder system that lets the engine act as a brake. 
Use the engine retarder for descending grades 
in city traffic or in any situation where slowing 
is required. Do not use it on slippery road sur- 
faces (such as rain, snow, sleet, or ice). Using 
the engine brake on slippery surfaces can cause 
the vehicle to skid. The engine retarder is most 
effective between RPMs specified in the 
vehicle’s TM. 


Do not use the engine retarder in any gear except 
those outlined in the vehicle’s TM when descending 
steep grades. Never let the engine speed drop below 
the RPM specified in the vehicle’s TM with the 
engine retarder apps or it will seriously damage 
the transmission. Do not engage the engine retarder 
when shifting or when the transmission is in neutral. 
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Use the following procedures when the towing 
vehicle tires have good traction: 


e Select a gear that lets the engine with the engine 
retarder applied control the truck speed with 
the engine at or below the recommended RPM 
and service brakes not applied. Thus, as you 
approach a downgrade, progressively select a 

ear that when combined with the engine retar- 
er lets you maintain an engine speed at the 
recommended RPM. 


e As the engine speed exceeds the recommended 
vehicle RPM, apply the service brakes once to 
slow the engine speed to the recommended 
RPM. Release the engine retarder. Downshift 
one gear (for example, if you are in 10th gear, 
downshift to 9th gear) and reapply the engine 
retarder. Repeat this procedure until you can 
maintain the engine speed at the RPM listed in 
the vehicle operator’s TM. 


e If the engine speeds above the RPM specified 
in the vehicle’s TM, apply the service brakes 
once to slow the vehicle speed and regain 
control. 


WARNING 


Failure to follow the downhill driving proce- 


dures may cause you to lose vehicle control 
and result in severe injury or death. . 


CAUTION 


Excessive use of the service brake to control 
downhill speed will cause the loss of braking 


power due to heat buildup. 


If the transmission speeds above the RPM specified 
in the vehicle’s TM and the transmission totally 
disengages, do the following: 


e Release the engine retarder. 


e Upshift the transmission to the next higher faa 
i example, if you are in 10th gear, upshift to 
Ith gear). 


e oe the service brakes once to slow the 
ene e speed and help regain control of the 
vehicle. 
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If the transmission totally disengages from the 
engine due to a shift being made with the engine 
retarder applied and the engine speed returns to 
low idle free wheeling, accelerate the engine to 
reengage the transmission. 


If a total loss of braking occurs due to heat buildup- 


e Apply the engine retarder (place switch in high 
fied} 


e Upshift as the engine speed approaches the 
RPM specified in the vehicle’s TM. Before 
each upshift, release the engine retarder. 


e In the gear specified in the vehicle's TM, con- 
tinue to apply the yan retarder and maintain 
directional control of the vehicle. 


The driver must understand the importance of the 


proper downhill braking procedures and the use of 


the engine retarder especially on slippery surfaces 
as outlined above. Drivers must know that if these 
procedures are not followed death or serious injury 
can result. Also the driver must know that braking 
ability and braking techniques are different when 
loaded. The driver must think and plan ahead. The 
driver must increase his following distance and 
reduce his speed consistent with road and traffic 
conditions. 


PLACING THE CHOCK BLOCKS 


When on level ground place one chock block in 
front of the rear duals. Place the other chock block 
behind the rear duals of the side wheel (Figure 18-1). 
For single-axle trailers, place one chock block in 
front of the left wheel and the other chock block 
behind the opposite rear wheels. 


When uncoupling place chock blocks firmly behind 
wheels on both sides of the semitrailer when parking 
uphill. Place blocks in front of wheels on a 
downgrade. On level ground wheels should be 
blocked on one side in front and one side in rear. 


COUPLING/UNCOUPLING THE 
TRACTOR AND SEMITRAILER 


The tractor and semitrailer are separate units 
joined together by the tractor’s fifth wheel and the 
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semitrailer kingpin. The fifth wheel on the tractor 
and the kingpin on the semitrailer form a cou- 
pling held together by the fifth wheel coupling 
aws. When not joined to the tractor, the semi- 
trailer is held upright by two legs that support 
the front end. 


LEVEL GROUND 


ny 


UP HILL 


EL 


DOWN HILL 


FIGURE 18-1. Chock Block Placement. 


Coupling 


NOTE: Due to the different ype of vehicles 
and fifth wheels, these procedures may differ 
slightly from vehicle to vehicle. 


To couple the tractor and semitrailer- 


e Check all coupling devices on the tractor and 
semitrailer for condition and working order. 


e Set the coupling jaws by swinging the locking 

pee safety latch right or lett to free the 

ocking plunger lever. Move the one 

lunger lever toward the front of the truck unti 

it stays in the forward position. Coupler jaws 
are now unlocked. 


e Position the tractor so that the fifth wheel 
coupler jaws line up with the semitrailer 
kingpin. 


e Check the fifth wheel wedge adjustment (if 
appropriate) for the type of terrain. Position 
wedges fully below the walking beam for high- 
way operations and back and away from the 
walking beam for cross-country operations. 
To position wedge- 


— Remove the two cap screws from each 
wedge. 


— Remove the wedges and reverse the 
position. 


— Using the same holes, reinstall and tighten 
the cap screws. 


e Be sure chock blocks are properly placed at 
semitrailer wheels. If chock blocks are not in 
place, properly position them (Figure 18-1). 


e Be sure all moving pe and the top of the 
fifth wheel (semitrailer coupler) are properly 
lubricated. 


e After checks are completed, start the tractor 
and line it up with the semitrailer in a straight 
line. Sound the horn before backing. When 
backing use ground guides. 


e Back the tractor up slowly and maneuver so 

the kingpin of the semitrailer is in line with 
the coupling jaws of the tractor’s fifth wheel 
(Figure 18- } 


Semitrailer Kingpin (1) must be in locks (2) 
in center of fifth wheel (3). 
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e Stop the tractor in front of the semitrailer. 
Place the transmission shift lever in neutral. 
Apply the tractor’s parking brake. 


Adjust the height of the semitrailer to the 
height of the tractor’s fifith wheel. Use the 
crank handle on the semitrailer to raise or 
lower the landing legs, so the semitrailer’s 
approach ramps are slightly lower than the 
tractor’s fifith wheel. 


e Pull the fifth wheel plunger handle forward and 
then out to open the coupler jaws. 


e Remove dummy couplings from the air connec- 
tions on the semitrailer. 


e Connect air line hoses from the tractor to the 
semitrailer: 


— Attach the emergency hose on the tractor 
(color coded red) to the emergency cou- 
pling on the semitrailer. 


— Attach the service hose (color coded yellow 
or blue) to the service coupling on the 
semitrailer. 


CAUTION 


Be sure the service air hose from the tractor 


is connected to the service coupling, the 
eee air hose, to the emergency cou- 
pling on the semitrailer. 


FIGURE 18-2. Coupling. 
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WARNING 


Air brake hose shut-off valves must be open 


at all times during the normal operation of 
the tractor and the semitrailer, and the semi- 
trailer brakes must be functional Failure to 
do this will cause injury or death. 


e The tractor may come with either the lever shut- 
off valves or the handle shut-off valves. To 
position the valves- 


— Open the lever shut-off valves; place the 
levers in the down position. Place the lever 
in the up position to close the shut-off valves. 


— Open the handle shut-off valves; place the 
handles in the vertical (up) position. 
Place the handles in the horizontal (down) 
position to close the shut-off valves. 


Press in the trailer air supply valve; hold it in 
place for 15 seconds. Release the valve. The 
valve should stay in the engaged position 
indicating the semitrailer air brake system 
has proper air pressure. If the valve does 
not stay in the engaged position, disconnect 
the air couplings and notify your supervisor. 


e@ Pull down the trailer air brake hand con- 
trol lever to engage the semitrailer brakes 
(Figure 18-3). 

e Release the parking brake lever (Figure 18-4). 
Place the transmission selector lever in reverse. 
Resume backing up. 


@ Stop the vehicle when the coupling jaws close 
around the semitrailer kingpin. 


e Place the transmission selector lever in neutral 
and apply the parking brake lever. 


e Visually check to make sure the jaws have com- 
pletely closed. 
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eWith the trailer air brake control handle 
engaged, release the parking brake lever, 
pee the transmission selector lever in 
irst, and slightly depress the accelerator 
edal. The tractor will not move forward if 
the fifth wheel is properly connected to 
the semitrailer. 


CAUTION 
Stop the vehicle immediately if the tractor 


moves forward and repeat previous six 
steps. 


e Place the transmission selector lever in neutral 
and apply the parking brake lever. 


e Connect the electrical cable to the electric 
receptacle on the semitrailer (Figure 18-5). 


e Check the semitrailer lights: 
— Tum the light switch to service drive. 


— Operate the turn signal switch and direct the 
ground guides to check for the proper 
operation of the semitrailer signal lights. 


— Depress the brake pedal and direct the 
ground guides to check for the proper 
operation of the semitrailer stoplights. 


e Turn the crank to raise the landing gear on the 
semitrailer. Be sure the crank handle is stowed 
securely. 


e Stow the landing gear float pads in the racks; 
remove and stow the chock blocks. 


e Check the operation of the semitrailer brakes 
using the trailer brake hand control in the cab. 
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AIR BRAKE HAND CONTROL LEVEL 


1. Transmission selector lever. 
2. Lockout switch. 

3. Transfer case shift lever. 

4, Parking brake lever. 

5. Accelerator pedal. 


6. Service brake pedal. 


FIGURE 18-4. Tractor Interior. 


SEMITRAILER 
yom, EMERGENCY COUPLING 


SEMITRAILER EMERGENCY TRACTOR 
COUPLING EMERGENCY 
AIR HOSE 
SEMITRAILER _\ 
RECEPTACLE 
_— 


senuraauen 
— COUPLING 


TRACTOR 
AIR LINE CUTOFF COCKS 


FIGURE 18-5. Coupling Receptacles and Intervehicular Cables. 
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Uncoupling 
WARNING 


U d guides when backi to park 
the Semitréiler. Failure to dé s6 cotld 


damage the vehicle or cause injury or death. 


To uncouple the tractor and semitrailer- 


e Place the semitrailer in the proper location. 
Place the transmission selector lever in neutral. 
Engage the air brake hand control lever. Apply 
the parking brake. 


e Place wheel chocks in front of and behind the 
semitrailer wheels. 


e Place the landing wes float pads on the ground 
under the semitrailer landing gear. 


e Turn the crank handle until the landing gear 
firmly contacts the float pads. 


e Disconnect and remove the electrical cable 
from the semitrailer and secure the cable on the 
tractor. 


e Turn the air brake hose shut-off valve levers to 
the closed position. 


NOTE: The trailer air supply valve inside 
the vehicle cab will automatically pop back 
and Gise lease when the air couplings are 
disconnected. 


e Disconnect the air couplings from the semi- 
trailer and secure the air hose on the tractor. 


e Install dummy couplings on the semitrailer air 
couplings. 
e Release the semitrailer kingpin by pulling the 
lunger handle forward then out to open the 
ifth wheel coupling jaws. 


e Place the transmission selector lever in drive 
and release the parking brake. 


e Enter the cab and move the tractor forward 
until the trailer kingpin is free from the lock 
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guard and the landing gear is supporting the 
trailer weight. Then stop for a moment. Do not 
pull all the way from under the trailer yet to 
ensure the landing gear will support the trailer. 
If it collapses, the rear frame area of your truck 
can catch the front of the trailer before equip 
ment is damaged. 


eHave a crew member observe the semitrailer 
kingpin to be sure it clears properly during 
separation of the vehicles. Be sure the kingpin 
will clear the rear three cross-member when 
you pull the tractor out from under the trailer. 


ePull slowly forward to allow the semitrailer 
pee and kingpin to totally clear the rear 
rame area of the tractor. 


MANEUVERING THE 
TRACTOR-SEMITRAILER 


The tractor (towing vehicle) is usually equipped with 
air brakes. The semitrailer may be controlled by 
hand-controlled trailer brakes or by automatically 
controlled semitrailer brakes. When anne 
own vehicle and semitrailer, keep in mind the 
overall length of the unit when you pass other 
vehicles and when you turn. Remember, the unit is 
hinged in the middle and therefore turns and backs 
dif tet than a truck. Further, the distribution of 
weight will affect stopping. 


When driving a tractor/semitrailer, you must allow 
for offtracking on it. Therefore, when entering a 
right-hand curve, position the front of the vehicle as 
close to the centerline as possible (without letting 
your semitrailer tire cross the centerline) to keep the 
semitrailer tires from running off the pavement. 
When driving into a left-hand curve, move as close 
as possible to the shoulder of the road (without 
running off the road) to keep the semitrailer tires 
from crossing the centerline. Do not brake while in 
a curve. Brake before entering the curve. 


Backing 


Sound horn before backing. Back a semitrailer by 
reversing the direction you use to back a truck. 
Always use ground guides to help backing 
operations. 


Backing to the Left. Turn the steering wheel to the 
right until the trailer is headed in the desired direc- 
tion. Then turn the tractor wheels to the left to put 
the tractor on the same line of travel as the semi- 
trailer. This method is known as backing sight side 
(Figure 18-6). Use this method whenever possible. 


DRIVER'S 
FIELO OF 
VISION 


FIGURE 18-6. Backing the Semitrailer (Sight 
Side). 


Backing to the Right. Reverse the procedure 
described above. This is known as backing blind 
side (Figure 18-7). Use it only when there is not 
enough space to manipulate your vehicle for backing 
sight side. 


FIGURE 18-7. Backing the Semitrailer (Blind 
Side). 
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Parking 


Do not use the trailer hand brake control as a park- 
ing brake. ees; the semitrailer hand control to 
park can cause all the air to leak out. 


CONNECTING AND 
DISCONNECTING 
PINTLE-CONNECTED TRAILER 


Refer to the ppp Et trailer technical manual 
for complete trailer operation procedures. 


Connecting 
To connect the trailer to the vehicle - 
e Align tow pintle with trailer lunette. 


e Remove the cotter pi raise the latch, and open 
the pintle hook lock. 


e@ Use ground guides. 
e@ Sound horn before backing. 


e Back up the vehicle until the trailer lunette can 
be lowered onto the pintle hook. 


e Close the pintle hook lock, close the latch, and 
replace the cotter pin. 


e@ Pass the left safety chain under the trailer 
lunette and secure it to the right lifting shackle 
of the towing vehicle. Pass the right safety chain 
under the Iunette and secure it to the left lifting 
shackle of the towing vehicle. 


e Raise the landing (support) legs and secure 
properly. 


NOTE: Crossing the chains under the trailer 
lunette in an X figure decreases the distance 
the trailer pintle will travel if dropped 


e Connect the intervehicular service brake hose, 
emergency brake hose, and electrical cable. 


NOTE: The location of the service air cou- 
plings, emergency air couplings, and trailer 
Sia outlet may vary from model to 
model. 
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e Turn on both the service and emergency brakes 
air cutoff cocks. 


e Release trailer hand brakes. 


e Check the operation of the trailer brakes and 
lights. 


WARNING 


Failure to turn on the air cutoff cocks will 


cause loss of brakes on the trailer. This may 
injure personnel. 


Disconnecting 


To disconnect the trailer from the vehicle 
(Figure 18-8)- 


e Sound horn before backing. 
e Use ground guides. 


e Lower landing (support) legs. 


oho 
ELECTRICAL 
CABLE 


e Park the trailer and apply the vehicle and trailer 
hand brakes. 


e Turn off both the service and emergency brakes 
air cutoff cocks completely. 


WARNING 


Failure to turn off the air cutoff cocks com- 


letely may cause loss of vehicle brakes. 
is may injure personnel. 


e Disconnect the intervehicular service brake and 
emergency brake hoses, the electrical cable, and 
safety chains. 


e Remove the cotter pin. Raise the latch. Open 
the pintle hook lock. 


e Disconnect the lunette from the pintle hook. 


e Close the pintle hook lock and the latch. 
Replace the-cotter pin. 


e Set trailer brake. 


EMERGENCY 
BRAKE 
HOSE 


FIGURE 18-8. Vehicle and Trailer Attachment Point. 
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LOADING TRUCKS AND 
SEMITRAILERS 


Distribution of Cargo 


The distribution of cargo definitely bears on the life 
of the tires, axles, frame, and other vehicle parts. 
Although a vehicle ay not be overloaded beyond 
its weight capacity, individual tires and axles may 
still be overloaded due to faulty cargo distribution. 
When loading be sure the maximum capacity of the 
vehicle is nigh exceeded over anyone of the axles. If 
possible, distribute the load to reduce the maximum 
axle loading (Figure 18-9). 


WARNING 


The driver must be sure the vehicle hand 


brake is set and wheel chocks are placed 
under the rear wheels to prevent any forward 
or rear movement of the vehicle while being 
loaded. 


This will bend the frame, overload front 
tires, make steering harder. 


This kind of weight distribution bends 
the frame, overloads rear tires, and 
makes steering almost impossible. 
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Learn the suena of any vehicle assigned to you 
before you leave the dispatcher’s office. No vehicle 
should be loaded beyond its rated capacity without 
written authority from your supervisor. You can 
usually get the weight of the load from the shipping 
agency. If in doubt about the weight of special loads, 
contact your supervisor for instruction before 
moving. 


Responsibility for Cargo 


The driver should help load his vehicle to ensure the 
load is properly secured to avoid damage during 
movement. Inspect all cargo loaded in your vehicle; 
be sure that its weight does not exceed the vehicle’s 
capacity and that it is secured against falling or 
shifting. 


Shippers must ensure they have adequate chains, 
cables, or special tools required to secure a load 
when blocking, bracing, or banding. After the load 
has been secured to the vehicle, recheck security 
before covering the load This may prevent shiftin 

or loss of load en route. The driver covers the loa 

with the tarpaulin and lashes the tarpaulin in place. 


Place heavy part of load near rear axle for 
proper tire loading and to keep frame 
from bending. 


Set a concentrated load just ahead of 
the rear axle with the longest side 
on the floor, if possible. 


FIGURE 18-9. Procedures for Loading Trucks and Semitrailers. 
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RIGHT 


Use the right vehicite for the job. 


A-—>—s = 


WRONG WRONG RIGHT 


This overloads trailer rear wheels. This overloads one Nothing overloaded. 
Brakes won't brake properly, rubber spring and set of tires. Frame won't twist and 
scuffs away. Distribute the load over Brakes lock on the light loosen cross-member 
the fulltrailer floor. side, cause skids. rivets. 


CO | my 


WRONG 
This overloads and shortens tire life, 
bends the truck rear axle housing. 
Applying the trailer brakes may lock 
the wheels, cause flat spots and 
skidding. 


Sr ps llr cnsPSPCTRSHORSP 


Seo) be 


WRONG 


lf you are not careful, this will happen. 


FIGURE 18-9. Procedures for Loading Trucks and Semitrailers (Continued). 
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The driver is responsible for the cargo from the 
loading point to receipt at destination. The informa- 
tion below will help you protect the load 


Protection Against the Weather. Use the sides, tail- 
gate, tarpaulin, curtains, and ropes on the vehicle 
whenever needed to protect the load from rain 
snow, sun sand, or dust. Draw tarpaulins tight over 
the bows or sides. Tie them down to the proper 
cleats with the tie-down ropes, using two half 
hitches. If properly tied down the canvas will look 
neat and will be free from wrinkles and bulges. If 
improperly placed on the vehicle, the canvas will 
develop rubbed spots and tears that will soon make 
it ortiles: If the canvas is not in use, it should 
be folded during transport. However, the can- 
vas should not be stored if it is wet. As soon as 
practicable after the job is done, spread out the 
wet canvas and let it dry before storing it. 


Protection Against Pilferage. When cargo is 
protected against the weather, you also protect it to 
some degree against pilferage. However, you must 
stay constantly aware of this danger. Keeping close 
watch of people approaching your vehicle provides 
the best protection. Loads may be pilfered while 
myn as well as while halted. If your cargo is 
particularly valuable or you are operating in an area 
where theft is common, you may be given armed 
guards to help you. 


LoadLashing. Two 60-to 70-foot lengths of 3/8-inch 
rope will usually be enough to secure the tarpaulin. 
Use the following procedure (Figure 18-10): 


e Fasten the end of one rope to one of the front 
lash hooks or rings (Al). 


e Pass the rope diagonally across the top of the 
load through or under the second rope support 
on the opposite side (A2). Pull the rope tight. 


e Pass the rope diagonally back across the top of 
the load through or under the third rope sup 
port (A3). Pull the rope tight. 


e Continue this process until you reach the rear of 
the vehicle. Secure the rope. 


e@ With the second rope, repeat the entire process 
starting at the front lash hook or ring (Bl). 
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FIGURE 18-10. How to Lash a Load. 


Special Loads. When transporting a load that 
extends beyond the sides or more than 4 feet 
beyond the front or rear, mark the part of the load 
that extends beyond the truck body with red flags 
(measuring not less than 12 inches square) in 
daytime and with red lights at night. On loads 
extending one-third the length of the cargo bed, 
determine if a special permit is required as 
explained below. 


Vertical Height of Load. When vehicles are loaded 
with substantial vee concentrated high above the 
ground, the possibility of a high center of gravity 
exists. This situation becomes critical when you try 
to drive around a corner or make a short-radius turn 
at too great a speed. When this occurs, centrifugal 
force, which is always present in turns, joined by the 
high center of gravity point, results in an increased 
tendency of the load to tip over. To preclude this 
and possible damage to your vehicle and cargo- 


e Load the heaviest items on the bottom of your 
vehicle. 


e Avoid stacking heavy items too high. 


e Slow your vehicle before turning and watch for 
possible load leaning. 


Oversize and Overweight Vehicles, Before operating 
a truck or trailer loaded with unusually heavy or 
odd-size loads check with your supervisor to deter- 
mine if the load is within state and local laws limiting 
load weight and dimensions on public highways. 
Your supervisor must arrange to obtain special per- 
mits before moving oversize or overweight vehicles 
on public highways. 
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Overhead Vehicle Clearance. Know the overhead 
clearance of your vehicle. Signs on most overpasses 
indicate the clearance in feet and inches. When 
transporting an unusual load, if you are not com- 
pletely sure of the clearance, drive very slowly when 
you approach the underpass so that you can stop in 
time if the load or vehicle will not clear. Be aware 
of other low hanging objects, such as electrical wires, 
stop lights, and tree limbs. 


Hazardous Cargo. Ammunition, gasoline, and liquid 
fuels require special handling. When carrying haz- 
ardous cargo, take the following precautions: 


e Handle cargo with care and avoid overloading. 


e Keep the engine turned off during loading and 
unloading. 


e Do not allow smoking within 50 feet of the 
vehicle during loading and unloading or in the 
vehicle while it is moving. 


e Carry the prescribed number and type of serv- 
iceable fire extinguishers. 


e Secure the load against shifting. 


e Post dangerous cargo warning devices on the 
front, rear, and both sides of the vehicle. 


e Load unpalletized shells with their sides 
parallel to the vehicle body. 


e Inspect gasoline cans for leaks. Do not permit 
defective cans to be loaded 


e Keep gasoline cans, whether full or empty, 
tightly closed. 


e Remove tarpaulins from gasoline cans unless 
otherwise instructed. If you use tarpaulins, air 
and dry them before folding and storing. 


e Maintain safe distances from other traffic. 
Avoid sudden stops or turns. (See Chapter 8.) 


NOTE: Under normal driving conditions 
on an open highway, the safe following dis- 
tance for trucks, fractor and semitrailer 
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combinations, and similar vehicles is 300 
feet daytime and 500 feet nighttime. Increase 
the following distance in adverse weather and 
under other poor driving conditions. In some 
localities, the legal required minimum follow- 
ing distance may increase to 1,000 feet under 
normal driving conditions. Check with local 
authorities for the required minimum follow- 
ing distance. 


e Have your vehicle technically inspected when 
transporting ammunition oD ae, or other 
hazardous material. You will get a copy of the 
inspection report, DD Form 626 (Motor Vehicle 
Inspection). 


e Never drive a vehicle transporting hazardous 
cargo through a tunnel. 


e Never park a vehicle loaded with hazardous 
cargo overnight in a building or a populated 
area. 


e Always have you protective mask and protec- 
tive omtment kit with you when carrying chemi- 
cal ammunition. 


Perishable Cargo. Perishable cargo normally con- 
sists of fresh foods. Prompt delivery is essential. 
Vehicles that transport fresh foodstuffs must be kept 
clean and free from contamination and odors. 


OPERATING SPECIAL-PURPOSE 
VEHICLES 


The driving principles learned for regular vehicles 
also apply to special-purpose vehicles. However, 
each special-purpose vehicle may require additional 
training for operation; some, for instance, ambulan- 
ces, require training not directly related to driving. 
The apie vehicle technical manual or 
manufacturer’s manual furnishes information on 
special-purpose vehicles and their operation. 


DO NOT operate special equipment until your 
OF 346 or AF Form 2293 has been validated to 
indicate that you are qualified to operate that par- 
ticular vehicle or equipment. Your supervisor can 
tell you how to obtain this information. 


CHAPTER 19 
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DANGEROUS/HAZARDOUS CARGO AND MATERIALS 


This chapter implements STANAG 2002. 


e Designate specific segregated areas for con- 
tainer restowing activities, if available, and for 
in-transit storage purposes. 


pons dangerous/hazardous oe is per- 
haps the most demanding job a military driver will 
ever perform. Much of the cargo that trucks move 
is dangerous, delicate, or unwieldly. It may be 
explosive, radioactive, sensitive to shock, or simply 
oversize or overweight. Rules covering these special 
cargoes are special themselves. Before dispatching 
a vehicle to the loading site, the truckmaster or 
operations officer ensures the driver is properly 
trained in the correct procedures to load, block, and 
brace the special or hazardous cargo. 


Various forms are necessary for transporting special 
cargo. The driver must keep these forms safely on 
board the vehicle when transporting special cargo. 


Although the driver need not fill out any of these 
forms, he must be familiar with their purpose and 
where he needs to sign them: 


e DD Form 836 (Special Instructions for Motor 
Vehicle Drivers) (Figure 19-1). 


e DD Form 626 (Motor Vehicle Inspection 
Report) (Figure 19-2). 


GENERAL SAFETY MEASURES 


Observe these safety measures when dealing with 
hazardous materials: 


e Establish a safety program (AR 385-10) for 
loading, unloading and handling hazardous 
materials. Be sure each person involved in the 
operation is familiar with its contents. 


e Provide qualified supervisors to direct and con- 
trol the loading, unloading and handling of haz- 
ardous materials. Supervisors must thorough! 
understand the hazards involved and will 
indoctrinate subordinates on 5 ie precau- 
tions and emergency situations that may arise. 


e Mark hazardous materials operating and 


storage areas with appropriate warning signs. 
(See i BY 


ppendix C, extract of STANAG 200 


e When ee riate, initiate security measures to 


prevent t 


eft, sabotage, and so forth. 


e When handling explosives or flammable 
materials - 


Prohibit smoking except in an established 
smoking area and provide facilities for safe 
disposal of smoking materials. 


Prohibit matches, lighters, or other pass 
or open-flame producing items in the haz- 
ardous area. 


Prohibit footwear strengthened with nails or 
other spark-producing metal, unless the 
footwear is covered with rubber, leather, or 
other nonsparking material. 


Establish fire fighting and other emergency 
plans and provide for fire fighting and other 
emergency equipment. 


Avoid jars or shocks, particularly with sen- 
sitive explosives used in detonators. Subject 
nuclear weapons to minimum handling and 
minimum exposure to shock. 


e Ensure that protective clothing and/or equip- 
ment is used durin cage toxic oxidizers, 
hi 


fuels, or chemical agents. 


s may include 


masks, gogeles, gloves, or other garments. 
Suitable neutralizing agents should be available 
for personnel handling toxic gases, etiologic 
agents, and white phosphorus. 
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cere 1 Fab 1991 
SPECIAL INSTRUCTIONS FOR MOTOR VEHICLE ORIVERS 


TOs (Carvier’s Noam and Treiiee Number) FROmMs (installation leauing (natructions) 
Miller Motor Express Fort Eustis, Virginia 


SILL OF LAOING NUMBER THt® TRUCK 18 LOADED with Commodity nipaed AApan 


E-9, 879, 418 Rocket Ammunition with Empty Projectiles 


and Radiaactive Material N.V.S. 


1. Tf any part of the vehicle outside of actual contents catches 
fire, take vehicle to e clear or uninhabiled eres, U practicable, 
and/or attempt to put fire out immediately with hand ertinguish- 
ere or other available means. If practicable, esk someone to 
notify the fire department. Call to the attention of fire of police 
personnel at the scene of the fire the information on this for. 


1. Fires may be fought until the flames reach the cargo, at which 
time firemen and other persomel should be withdrawn to s safe 
disteace, as noted in S and 6 below. 


3% [fin convoy, other tricks proceed to safe distance. 
4. Water may be used on this cargo (i ves {_] Ne 
(See Ofer Specific Precautions of Inateuctions below) 


23604 


1. Set brake and block vehicle to prevent movement, 


2. Post Nege by day, and red electric lanterne or reflectors by 
aight, warning traffic epproaching from each direction. 


3. Call for ambulance, if necessary. 
4. Notify nearest police. 
5. Notify nearest military inatalletion if carga ia damaged. 


ADDITIONAL MO TIFICATION REQUIRED (By phone of wire ae s00n 
se peeeivie) Transportation Officer 

Fort Eustis, VA 23604 

877-4181 Ext 2235 


in CASE OF BREAKDOWN 


1. Do not attempt to tow loaded vehicte. 


2. ,Post Mags by day and red electric lantems by night, warming 
traffic (rom each direction 


GENERAL PRECAUTIONS 


1. While operating over public roads, keep at least 100 feet 6 Stop eat oll railroad crossings 
from trucke toeded with explosives or other dangerous articles; ” P Whe A 

@ greater minimum distance must be maintained if required by i sole eee ee never possible avoid cangested 
State of municipel reguietions. " 
2 Protect the public from the hazards of the cargo. 


3. De nat allow smoking or use of matches or lighters in or near 
the vehicle. 


4 Obey all state and local traffic regulations. 
& De not exceed posted speed limits. 


OTHER SPECIFIC PRECAUTIONS OR INSTRUCTIONS 


Remain at least 1500 feet upwind of fire 


S. Firemen should not approach closer than 500 feet® from 
the fue when the fire has reached the cargo. (See Other 
Speciiie Precautions oe Instructions below) 

6. Puble should not approach closer than 500 teee* from fire. 
7. As soon as practical, notify the nearest military installation, 


& Do not permast unauthorized persons to ride on vehicles. 


9. At other then cartier rest stops or interchange points, select 
safe parking tpece al stopping locations designated by the 

carrier, Vehicles carrying explosives should not group together 
at these stopping locations. 


SIGNATUAE OF FIRST ORIVER 


These instructions must be trans- j2!G4S TURE OF SHIPRER AEPRESENTATIVE 
fered to each subsequent dfiver 
for tum-in at final destination. If 
more than 3 drivers are involved, 
the sddituuonal signeturee should 
be made on on entre sheet end 
attached hereto. 


ALG 4 fs OY, On’ 


SIGNATURE TRIS CAIVER 


MEPL ACES EO TION 3F 1 JM OO, HICH WAY w@ USES. ceo: 1987 0 - 193-159 


pT sME OF SECOND OMIVER 


* The distances shown are adniman; greeter disiancee should be used whenever pocoibie 


DD.c™". 836 


FIGURE 19-1. Example of DD Form 836. 


NOTE: This is an extremely important form used whenever you have dangerous or hazardous 
cargo. Read it carefully before you sign it. 
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MOTOR VEHICLE INSPECTION 
(TRANSPORTING HAZARDOUS MATERIAL) 


ORIGIN DESTINATION 
er Motor Express 


Harve A. Bain 


atl a 
IMOTALLATIOM/AC TIVITY 
ORIVER*E STATE PERIAYT NO. 


TRUCK MUMOER 
(CO rauce ([) vauen ano PULL TRAMLER om dG2- ~-187 Cres (ino 


a 
TRACTOR ANG COVELE TRAIL EAS VAIO LEAR 
rT aT Ll 
TRACTOR ANO CLOSEZO SEMPTRAILER OEOTIN ATION Cares (Cire 


CJ reactor ano FLAT-@£0 TAMLER be CeSe MUM BER 3274 A 


NOTE: All of the following items shall be checked an empty equipment prior to loeding. 
{tena with an aateriak(*) shall be checked.on incoming loaded equipment. 


CHECK APPROPRIATE COLUMN Idasgrydas 
(See reverse side for explanatory notes) [eat [uwear | Espiein emread elector. item et See reveree side 

ENGINE, BOOY, CAB ANO CHASSIS CLEAN Eee ae) 
ps fercemmenecames TO | 
ps [wonmopanarive 0 
fs [wmomisco ano mecns TT 
[ s. [svaneacactarcrusssavanasce | [| 
Pt, [nga viewminmonsinsraccego | | 
[ts [ntenwae wannine aquiemeny | wT 
ems. [Puce rine exrinevisnemineracceo | ow || 


[ 10. |aanausy syste 

A rea 

[* ta, [FUEL TANK, Ling ano INLET Rae ee 
btn lesuriase cevices einer coca | oh 
Fria Jact ansnee ovenative | RSOAP 
[ote [Cawoine caam asseuacy ovenanve | wT | lw 


[is [ermnae ano atsoctareoeants | vw |_| 
CZ CT GY 2 


(It rejected give seacene on SCN ATURE (of Mepecter) 
foveree under **Remarke’’ ORIGIN 
Equipment anelt od approved 
Uf deficienciee are corresie: 
(CC) acsac reo Mee fosdinad 


|] seencveo 


ITEMS TO BE CHECKED PRIOR 


a ee OF MATERIAL PROMIGITED OY COT AEGE, AME NOT LOADED ONTO THIS VEHICLE Susi aes Tita a 
1ae. fLoao ie S@cURED TO PREVENT MOVEMENT anaes eee 


SCALMM APPLIED TO CLOSED VEHICLE, FIRE AND WATER REMSTANT TARP AULIN 
APPLIES Ces OP Rm VEHICLE 


stonaTuag (el gga: Onioin 


ARPL ACES COITION OF 1 JUN 72, WC 1S OBSOLETE, 


FIGURE 19-2. Example of DD Form 626. 
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EXPLANATORY MOTES 
REFERENCES 100 STALICS OTL OW ANE THE APPLICABLE PORTIONS OF Trl COT MOTOR CARRIER LAPETY REGULATIONS WC Sa) 
AMD IME CODE OF PEDTRAL MACULA TIONS (CF 7.) DOD REQUIEM MTS ARE ASTABLISHEO BY THE CEP AATME MY OF DEFENSE: DOD) 


THE WE PECTOR BUST BE FAMILIAR WITH THE CITED PORTIONS OF THE SAFETY ANO EXPLOLMIVE REGULA TIONS 


MEDICAL EXAMINER'S CERTIFICATE ~ Certificate "ust mot 
be over 34 monthe oid. (M.C.4.2.) 

Item 1, ENGINE, BODY, CAB, AND CHASSIS CLEAN (¢.4., no 
exceestue off or grease) - Inapect to ees that engine end com, ment 
ert cisen, sheok cab to eee that no en onesive grease is On cab end 
ead floor free of dedris: check under cab and chassis for 
enceesive greases. (DOD Requirement} 

item 3. STEERING MECHANISM ~ Inspect (o see that steering 
meehaniam is in good condition, ia proper adjustinent, corvecthy 
ond securely mounted, and whather tha etsering geer cost le leah ing 
iuoricent, Pay particular ettention to the pitman arm and te rod 
esos mbiy to eee that thay ere ercurely mounied and not bent out 
of normal shape. (DOD Requirement) 

item 3. HORN OPERATIVE — Inepect to ove thai horn ls 
securely mounted and of sufficient volume (o serve its purpoes. 
(AC 8K 

Stem 4, WINDSHIELD AND WIPERS ~ Inspect to see that 

the windshieides of the trectors ere free from breaks, cracks or 
defects which would make operetion of tha vehicl« unsafe, 

that the view of the driver ie not obscured by stickers, that 
wipere operate properiy, and thal wiper diodes are of proper 

hind end in good condition, Defroster operative when con- 
ditions require it, (M.C.3.R.) 


item 6. SPARK ELECTRIC FUSES AVAILABLE — Check to oe that 
ef least one spare fuse for sech hind ond type of installed [use ta 
carried on vehicie as @ apere, or if is equipped with en overioed pro- 
bestive deview (eircuit breaker) (M.C_8.H.) 


item 6, REAR VIEW MIRRORS INSTALLED — Every truck 
ond truck trector shail have instolied two rear vision muTOrs, 
one at each side. firmiy attached and so iocated ce to rafiect ta 
the driver eo view of the highwey to the reer along both sides 

Of the vehiois. Mirrors must not be orachad or dirty. (M.C#.R.) 


Hem 7, HIGHWAY WARNING EQUIPMENT —— Tile cquip- 

mant musi include either three red eisctric lanterne ia 

operating condition end two red flaga or three red emargensy 
refectors and two red flags with standards adequate to 

maintain them in on upright position, or three red emergency 
reflectiog triangles or three bidirectionel emergency reflective 
triongies. Flame producing equipmant lo prokidited. 

(at.C.8.R) 

item 8. PULL FIRE EXTINCUISHEA INSTALLED — Inspect to oe 
that one full fire extinguisher having ea Underwriters’ Leboratortee 
rating of 10 B:C oF more i: eseurety mounted and reodity 
woresibie, (M.CB.R.} 

ttem 9, LIGHTS AND REFLECTORS OPERATIVE — (Heed-Btop- 
Tred Front and Reer Clesrencs) ~ inapect ell tights and muitches, 
including clrerence Hghts end turn signals; make sure they ere AOE 
obecursd by dirt ov grease or have broke: lane; high end low 

beam switch must be operative. EMERGENCY fieshers 

operating en front end reer of vebicie. (i6.C3.K.) 

ftom 10, EXHAUST SYSTEM — inepset the exhaust system 

to eve thet no pert ls so located as would be lihely to reeult in 
burning, charring, or damaging the alectrical wiring, the fuet 
oupply, ov any combustible part of the vehicic. The exhaust 
system shall dlecherge to the atrmoaphare ot @ location to the 

reer of the cub ov, if the exhaust projects about the seb, of o 
loeation near tha rear of the cab. (M4.C.9.R.) 


Item 11, LIQUID PETROLEUM GAS POWERED VEHICLES — 
inspect LPG burning aystem lo insure complisnes with DOT 
standards prescribed in 43 CFR 393.69. (14.C 2.2.) 


tiem 12, FUEL TANK, LINE. AND INLET — Inepect tanha 
ond fuel lines to oe thet thay are in completely servicendia 
ondition, free from leaks or evidence of leahages end surely 
maunted, Examine cape for defective gaskets or plug, 

wents, inapeet the filler necks to sve that they are in completely 
arviceebia condition, securely onpported and not isehking of 
points, (MM. CBR) 


item 13, COUPLING DEVICES . KINGPIN LOCK — Inapect without 
wacoupling io see that tha fifth wheel rocker plete end bed ere in good 
eORdIton, property assembled end mounted, ond atequately lubrics tad. 
Kingpm loch must operete freciy end property, lock sseureiy, and not 
ohow txoadve wear, (M.C.8.R.) 

Ham 14, ALL BRAKES OPERATIVE — (Iinctuding hand brokes snd 
ou pressure warning devices) — inapect for ol OF grease leeks eround 
drum Manges, pedei trevei, air of vacuum ling leeks, Moisture in lands, 
compressor build up and governor eul off. Taet for propev and 
edequate brake application. (M.C.8.R.) 


Item 16, LANDING GEAR ASSEMBLY OPERATIVE — Landing peor 
aecembty must be in good condition, corvectiy eam mbind, adequately 
lubricated, end properiy mounted. 


Jtem 16, SPRINGS AND ASSOCIATED PARTS — Examine viewslly 
the aprings, suspension hanger mechanisms, torsion ber ame m bliss, 
6nd susiliary ports such as U-doits, shackles, canter boite and hangers, 
for breakage, improper adjustment, end, es appropriate, lack of 
lubrication. Al suspensions should not be leaking, (DOD Require. 
meant) 


item 17, TIRES — Examine all ttrea for cuts, beruiens, breaks, and 
diieters. All tires with cute oF injuries extending into the cord body 
and those worn smooth in the center of the treed are not accep tabdie. 
Inaure that stones ere removed from between duels. Tires must be 
property maiched on duai-«quipped trectors and trailary, (MCR) 


item (8, CARGO 8PACK — Inapect to see that cargo apece is cisen 
and in pood condition to prevent demage to lading from exposed 
bolts, nuts, screws, nails, or other inwardly projecting perts. Check 
floor to maha eure it ie tight and free of holes. Floors shall not be 
parmested with off or gasoline, (C.F.R.) 


item 19, ELECTRIC WIRING ~ Blectric wiring must be clean and 
properly stcured, insuiniion must not be freyed or otherwise in poor 
condition. There must be no unineuiated wires or improper spices 
or connections, Wires and electric fixtures inside tha body must be 
protected from the lading. (i4.C.8.R.) 

Stem 20, TAILOATE AND DOORS ON CLOSED EQUIPMENT 
SECURED — Inapect to see thet oil hinges ore tight in body. Check 
for broken latches end eafety chains. Doore must eloes secureiy. 
(4.08. RL) 


Item 21, FIRE AND WATER RESISTANT TARPAULIN — If ship- 
ment ie mada on open equipment, check to mans sure the inding 

le property covered with a fire and water resistant tarpaulin. 
Expiloceive material peched in fire and water resistant containers 

and trenaported on flet-bed vehicles are not required te be eovered 
with fire ond weter resistent terpauiina. (C.F.R.) 


item 23, ANY OTHER DEFECTS (Spectfy) — Self Explenctory, 
ftem 23, TU EE Oe MATERIAL PROHIBITED BY DOT REGS. 
ARE NOT LOADED ONTO THIS VEHICLE — Cheen carefully to 
prevent loading of incompatible explosions, (C.P.R.} 

item 24, LOAD LB SECURED TO PREVENT MOVEMENT — 

Seif Explanatory. 

ltem 26, WRICHT 18 PROPERLY INSTRIBUTED AND 

VEHICLE 18 NOT OVERLOADED — Leding shall be distributed In 
eeeordanse mith the approved loed plen, when availsbdic, or when 
nol aveiledic, o plan agreed upon by the shipper end the esrvier. 
The weight of the loed shail not exoved the capacity of tha vehicis 
established by the carvier. The grove exis weights end tha groes 
vehicle weight shell not exceed the limita impowed by the states 
through which the eehiels ia routed, The enrrter shall inform the 
chipper of the state(e) law requirements. (DOD Requirement) 


item 26, 37, end 38 — Delf Exptenatery. 


item 229, PROPER PLACARDS APPLIED — Four standard piscerde 
eppliosdie ta the oad will be furnished the earrter ond tuure they 
are cunspicueusiy diaplayed, one in front, rear, and each ete. (C.F.R.) 


item 30, SHIPMENT MADE UNDER DOT EXCEPTION 868 — Thin 
item will be checked when 6 shipment & mate under the provisions of 
DOT Exception 668. When cheeked, ti signifins that the shipment 
wes joeded in compitence with carrier’: ad vice On maximum weight 
and that the driver te retieved rom cortifying te itame 283, 34, oad 

. (DOD Requirement) 


@U.S. GOVERNMENT PRINTING OF FICE: 


FIGURE 19-2. Example of DD Form 626 (Continued). 
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e Keep personnel clear of loads being lifted by 
terminal or marshaling yard equipment. 


e Keep roadways and marshaling yard aisles in 
good repair to minimize the danger of toppling 
container-bearing transporters. 


TRANSPORTING DANGEROUS/ 
HAZARDOUS CARGO 


In addition to the rules that apply to general 
cargo, these general rules apply to most 
dangerous/hazardous cargo: 


e Inspect vehicles that carry dangerous / 
hazardous cargo according to DD Form 
626. The inspector checks to see that the 
vehicle can be operated safely and is free of 
grease accumulations that can cause a fire. 


e Once the vehicle passes inspection, attach 
the proper placards to the vehicle front, rear, 
and sides to identify its cargo (Figure 19-3). 
Vice bilingual placards when outside of 

ONUS.) 
e When loading and unloading, the driver must - 


— Set the vehicle’s brakes. 


— Chock at least one wheel if the vehicle is on 
a grade. 
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— Chock the semitrailer when separated from 
the tractor. 


— Turn off the vehicle’s motor unless it is 
providing power to the vehicle accessories 
used to load or unload. 


— Keep smokers 50 feet or more away from the 
vehicle. 


e When driving with eee /hazardous cargo, 
keep a safe distance trom the other traffic. 
Avoid sudden stops and turns. Do not smoke 
inside the vehicle. Do not enter tunnels or park 
overnight in populated areas. 


Unless there is no practicable alternative, a motor 
vehicle which contains hazardous materials must be 
operated over routes which do not go through or 
near heavily populated areas, places where crowds 
are assembled, tunnels, narrow streets, or alleys. 
Operating convenience does not determine the 
practicability to operate a motor vehicle according 
to this paragraph. This paragraph does not apply to 
radioactive materials. 


Except as provided below, the driver or another 
individual qualified to operate the vehicle must 
attend a motor vehicle which contains Class A or B 
explosives at all times. The driver of a motor vehicle 
which contains hazardous materials other than Class 
A or B explosives and which is located on a public 
street or highway must attend it. However, the 
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FIGURE 19-3. Placarding a Vehicle. 
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vehicle need not be attended while its driver is per- 
forming duties which are incident and necessary to 
to his duties as the operator of the vehicle. 


For purposes of this section - 


e A motor vehicle is attended when the person in 
charge of it is awake in it (not in the sleeper 
berth) or is within 100 feet of it and has an 
unobstructed field of view of it. 


A qualified enue of the unit is a person 
who meets all these criteria 


— The unit has designated him to attend the 
vehicle. 


— He is aware of the nature of the hazardous 
materials contained in the vehicle. 


— He has been instructed on the procedures to 
follow in emergencies. 


— He is authorized and has the ability to move 
the vehicle. 


e A safe haven is an area specifially approved in 
writing by local, state, or federal governmental 
authorities for the parking of unattended 
vehicles containing Class A or B explosives. 


These rules do not relieve a driver from any legal 
obligation relating to placing warning devices when 
a motor vehicle is stopped on a public street or 
highway. A motor vehicle which contains Class A or 
B explosives must not be parked under any of these 
circumstances: 


e On or within 5 feet of the traveled portion of a 
public street or highway. 


e On private property (including premises of a 
fueling or eating facility) without the knowledge 
and consent of the person who is in charge of 
the property and who is aware of the nature of 
the hazardous materials the vehicle contains. 


e Within 300 feet of a bridge, tunnel, dwelling, 
building or place where people work, con- 
eregate, or assemble except for brief periods 
when the necessities of operation require the 
vehicle to be parked and make it impracticable 
to park the vehicle in any other place. 
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A motor vehicle which contains hazardous materials 
other than Class A or B explosives must not be 
parked on or within 5 feet of the traveled portion of 
public streets or highways except for brief periods 
when the necessities of operation require the vehicle 
to be parked and make it impracticable to park the 
vehicle in any other place. 


These rules do not apply to motor vehicles which 
contain Class A or B explosives if all the following 
conditions exist: 


e The vehicle is located in the unit motor pool, on 
the property of the shipper or consignee of the 
ex ane. in a safe haven, or in the case of a 
vehicle containing 50 pounds of either Class A 
or B explosives, on a construction or survey site. 


e The responsible individual of the explosives is 
aware of the nature of the explosives the vehicle 
contains and has been instructed on the proce- 
dures to follow in emergencies. 


e The vehicle is within the responsible individual's 
nested field of view or is located in a safe 
aven. 


Missiles 


Missiles are very different from most items the Army 
transports because they can be at the same time 
overweight, sensitive, and flammable. These com- 
plex characteristics call for special loading proce- 
dures. In fact, the procedures are so special that the 
Army publishes detailed loading and bracing draw- 
ings for each missile system. 


Ammunition and Explosives 


Army motor vehicles often transport ammunition 
and explosives. Although safety is always important, 
it is especially so when the cargo itself is dangerous. 


A vehicle carrying explosives must be equipped with 
two fully charged dry chemical fire extinguishers. 
One of them must be mounted on the outside of the 
- a the driver’s side; the other mounted inside 
the cab. 


NOTE: All fire extinguisher’s must be 
inspected monthly to make sure they have not 
been damaged and the hose nozzles are not 
clogged. The inspection date and the initials 


or name of the inspector must be recorded on 
a tag; the tag must be attached to the extin- 
pus er. Another tag, indicating the date of 
the last weight-test, must also be attached to 
the extinguisher. Obtain instructions on these 
procedures from your local or military fire 
station. 


Block and brace the load well to prevent its shifting 
during travel. Drawings of approved methods of 
blocking and bracing are available from the US 
Army Ammunition Procurement and oUpeyy 
Agency. Refer to FM 55-17 before loading, block- 
ing, or aa any ammunition or explosive load. 
Be sure that detonating caps for such explosives 
as dynamite are not carried in the same vehicle as 
the explosives. While loading or unloading, handle 
explosives with care. 


CAUTION 


The truck’s tailboard or tailgate must be 
closed and secured to be sure all ammuni- 


tion or explosives stay inside the cargo 
compartment. 


Chemical Agents 


Federal agencies govern and regulate the transport 
of hazardous chemicals and related items within the 
United States. A brief summary of the regulations 
and safety standards to be iced to load and unload 
this kind of cargo follows. 


The Vehicle. The cargo compartment of the vehicle 
must be a closed body or one covered with a fire 
resistant tarpaulin. The vehicle must be equipped 
with red lanterns, red reflectors, red cloths, and two 
fire extinguishers for use in emergencies. 


Loading and Unloading Safely. In addition to 
those precautions already explained, load con- 
tainers with valves or fittings so damage to valves 
or fittings during transit is prevented. Vehicles, 
once unloaded, should be swept clean. The sides 
and floors should be tested for contamination and 
decontaminated if necessary. 


Driver Instructions. Each driver of a motor vehicle 
transporting dangerous chemicals must be given full 
and complete information about the shipment to 
help him safely deliver the cargo to its destination. 
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When the vehicle is loaded, the driver is informed of 
necessary safety peas verbally and in writing, 
using DD Form 836 


Liquid Fuels 


When carrying gasoline or other liquid fuels, you 
need two fully charged fire extinguishers. (The same 
as for ammunition.) 


Inspect gasoline cans for leaks. Do not let defective 
cans be loaded. pte gasoline cans, full or 
empty, tightly closed. When hauling gasoline in a 
cargo truck, remove tarpaulins unless otherwise 
instructed. If you must use tarpaulins, carefully air 
and dry them before they are folded and stored. 


TRANSPORTING HAZARDOUS 
MATERIALS BY HIGHWAY 


Because the transportation of ammunition, 
explosives, flammables, chemical agents, and 
radioactive materials is dangerous, it is essential that 
personnel involved know and observe applicable 
safety regulations. 


A vehicle Papo Class A or B ammunition, 
explosives, or other hazardous material is inspected 
at — 


e The origin of shipment. At this time deficien- 
cies are corrected before the transporter enters 
a sensitive area. 


e At trailer transfer points (when prime movers 
are exchanged). 


e At destination, before delivery is accepted. 


In CONUS, the shipper uses DD Form 626 as a 

uide to and record of the inspection. In an overseas 
theater, DD Form 626 (modified ape riately) may 
be used or may serve as a model for a locally 
produced inspection form. 


In CONUS, military shippers use DD Form 836 to 
instruct drivers of military and commercial vehicles 
transporting dangerous material. Sections of the 
form outline actions to be taken in case of fire, 
accident, and breakdown and provide for entry of 
specific information by the shipper or transportation 
officer. This form (appropriately modified) may 
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also be used in an overseas theater or may serve as 
a model for a locally produced instruction form. 
The driver must have shipping papers available at all 
times. (See CFR 49 177. 17} 


In CONUS, military vehicles transporting ammuni- 
tion, flammable materials, or toxic chemicals must 
comply with DOT regulations governing highway 
movement of these materials. In an overseas 
theater, such movement must comply with theater 
policies and host-nation requirements. 


Follow these general safety guidelines for motor 
transport of ammunition and explosives: 


e To prevent accidental movement of the 
transporter while it is being loaded or unloaded, 
stop the engine, place the vehicle in gear, and 
set the parking brake and block the wheels. 


e Handle the explosives with care. Do not jar or 
shock them. 


e Prohibit smoking within 50 feet of a transporter 
loaded with explosive or flammable liquids. 
(The driver will not smoke during transport.) 


e Prohibit open flames, such as matches, cigarette 
lighters, and torches, within 100 feet of a 
transporter loaded with explosives or flam- 
mable liquids. 


e Each truck hauling explosives or flammables 
must have two dry chemical fire extinguishers, 
one inside the truck cab and one outside on the 
driver's side. Be sure drivers know how to check 
the serviceability of the extinguishers and how 
to use them. 


e Vehicles will be driven at a safe distance from 
other traffic. Caution drivers against sudden 
stops or turns. 


e Clearly label or placard vehicles to warn other 
traffic. 


During highway movement of chemical agents, haz- 
ardous chemicals, and chemical ammunition, the 
driver should have a protective mask, protective 
clothing, and appropriate protective and first aid 
items, such as burn ointment, as necessary. 
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The driver must know the hazardous nature of his 
cargo, such as spits produced by toxic chemical 
agents and action to take in case of fire, spillage, or 


other emergency. 


DETECTING FUEL LEAKAGE 
OCCURRING ON A PUBLIC 
HIGHWAY 


Immediately upon detecting a leak in the cargo 
tank- 


e Turn off the vehicle’s electrical system. Extin- 
guish any cigarettes or open flames in the 
Vicinity. Remove the vehicle’s fire extinguisher 
from its bracket and keep it close at hand If an 
assistant driver or other person is available, tell 
him to man the fire extinguisher. 


e Notify police of the hazardous situation by the 
most expeditious means. 


e Inspect the leak. Determine if a field expedient, 
for example, a wooden plug or rubber matting, 
can be used to control the leak. 


e Place highway Namnits devices at prescribed 
locations. Do not use flares. 


e Kee apecarer away from areas where flam- 
mable liquids are spilled or toxic fumes have 
accumulated. 


e Guard against smoking by spectators or passing 
motorists. If personnel are available, post 
puss to warn passing vehicle drivers of the fire 

azar 


e Notify nearby residents when spillage may 
place them in danger. 


When civilian police and/or fire fighting personnel 
arrive, tell them the nature of the cargo. Follow 
instructions issued by fire or police department per- 
sonnel until the hazard is neutralized. Military per- 
sonnel will inform civilian investigators and 
cooperate with civilian authorities in clearing the 
damaged equipment from the highway. 


DETECTING FUEL LEAKAGE 
OCCURRING OFF THE ROAD 
Emergency Procedures 


Immediately upon detecting a leak in the cargo 
tank - 


e Turn off the vehicle’s electrical system. Extin- 
guish all sources of ignition in the area. 


FM 21-305/AFMAN 24-306 


CAUTION 


Army, Department of Defense, and federal 


regulations prohibit routine discharge of 


USING SAFETY PROCEDURES 


e If the tanker is a semitrailer, lower the landing 
legs, disconnect the semitrailer from the tractor, 
and drive the tractor a safe distance from the 
semitrailer. 


e Remove the vehicle fire extinguisher from its 
bracket and keep it close at hand If an assistant 
driver or other person is available, tell him to 
man the fire extinguisher. 


e Inspect the leak. Determine if a field expedient, 
for example, a wooden plug or rubber matting, 
can be used to control the leak. 


e If space is available in another compartment of 
the tanker, transfer the fuel from the leaking 
compartment to the secure one. However, this 

rocedure is not recommended when fumes 
ave accumulated around the tanker pump. 


If you use petroleum tank vehicles, know and 
observe the safety precautions in this section 
and those in the chapters dealing with specific 
vehicles and operations. These procedures 
apply to all the vehicles in this manual. When 
refueling aircraft, however, follow the addi- 
tional instructions in FM 10-68. 


Whenever you operate a tank vehicle or transfer a 
product, follow these safety procedures: 


e Position the tank vehicle in the transfer area so 
that it is headed toward the nearest exit and 
away from buildings or other obstructions. Do 
not Iet other vehicles block exit routes. 


e When possible, conduct petroleum operations 
on level ground Always stop the engine and set 
ue pak If you are on a grade, chock the 
wheels. 


Fuel Transfer 


When other fuel-transporting vehicles are available 
and not filled to capacity, you may transfer fuel from 
the leaking compartment to their cargo compart- 
ments. When this method is used, use only the pump 
on the secure vehicle and separate the vehicles the 
maximum distance allowed by the available hose. 


Fuel Jettisoning 


When fuel cannot be transferred from the leaking 

compartment, contact your nearest hazardous 

material protection facility (local fire station) for 
an to locate a proper location to jettison 
uel. 


e Keep at least 25 feet between the tank vehicles 


during receipt and issue operations. To avoid 
congestion during transfers to other vehicles, 
maintain a distance of 100 feet between the tank 
vehicles engaged in transfer operations. Also, 
be sure you have a clear escape route when the 
tank vehicles are parked overnight in the desig- 
nated parking area. 


e During all loading, unloading, and fuel- 


servicing operations, seep the tractor coupled 
to the tank semitrailer. However, if the semi- 
trailer is used for temporary storage, you may 
keep it uncoupled from the tractor. 


e Keep the manhole cover open during all load- 


ing, unloading, and fuel-servicing operations. 
Do this so the tank shell does not collapse if a 
vent fails. When opening the manhole cover, 
stand on the windward side of the vehicle. 
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e When transferring a product, the driver of the 
receiving vehicle operates the dispensing nozzle 
of the discharge hose. By doing this, the driver 
can top off his own vehicle at the proper level. 


e When the transfer operation is completed, carry 
the nozzle and the discharge hose back to the 
fuel tank vehicle. Do not drag it on the ground 


e Keep the canvas top and rear curtain of the 
tractor in place whenever the vehicle is carrying, 
loading, or unloading a product. The top and 
curtain keep the tractor from being splashed 
with fuel from the vehicle catwalks. 


e Check the pressure vacuum relief valves fre- 
quently in cold weather to be sure they are 
Operating properly. 


Fire Prevention 


Aside from enemy attack, fire is the greatest danger 
aie fuel tank vehicle operations. To prevent 
ines — 


e Post NO SMOKING signs around the area of 
ope Observe no smoking rules. Do not 
let anyone carry matches or lighters when work- 
ing around a fuel tank vehicle. 


@ Keep a dry chemical fire extinguisher manned 
and ready for use during all petroleum tank 
vehicle operations. At permanent fueling 
installations, build a covered storage point in 
which a carbon dioxide, foam, or dry chemical 
fire extinguisher and sand may be kept. Kee 
this storage point close to the loading an 
unloading area. Inspect all fire extinguishers 
at this storage point monthly to be sure they 
have not been damaged and the hose nozzles 
are not clogged. Record the inspection date 
and the initials or name of the inspector on 
a tag; attach the tag to the extinguisher. 


e Bond and ground all vehicles and equipment 
before you start any petroleum tank vehicle 
operation. 


e Stop all petroleum operations if there is an 


enemy attack, electrical storm, or a fire in the 
area. 
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@ Keep all possible sources of vapor ignition away 
during fuel tank vehicle operations. 


e Be sure the drop tube or discharge hose is close 
to the bottom of the tank during top loading. 
This cuts down on vapors and static electricity. 
When top loading jet fuel, start pumping ata 
reduced flow rate until the lower end of the drop 
tube or discharge hose is covered with the 
product. 


Use explosion-proof extension lights, flash- 
lights, and electric lanterns. Be sure all electri- 
cal equipment used is explosion-proof and in 
good operating condition. 


Do not drag hoses across the rear decks of 
combat vehicles or near their exhaust systems. 
Armor plates and exhaust pipes get hot during 
oe ationy could damage hoses, and could cause 
a fire. 


e Do not drive past or near a fire until it is safe to 
do so. 


e Stop the flow of fuel and close the manhole 
cover if a fire is in a tank compartment. 


e Wash immediately with soap and water if you get 
fuel on your skin. 


Wet fuel-soaked clothes with water and remove 
them immediately. If you do not have any water, 
temporarily ground yourself by holding a piece 
of grounded equipment with both hands. Then 
remove your hands from grounded equipment 
and take off your clothes. This grounding action 
removes the danger of a static spark igniting 
your clothes. 


Bonding and Grounding 


Bonding is the process of electrically connecting two 
units to equalize any static potential that might exist 
between them. Bonding also forms a path for any 
static potential that might develop while the opera- 
tion is in progress. 


Grounding is the process of electrically connecting 
single or bonded units to ground rods so that any 
static potential that might exist at the beginning of 


the operation or that might develop during the 
operation, is discharged into the earth. 


Always bond and ground both vehicles and equip- 
ment before you start petroleum operations. To do 
this, first ground the tank vehicle and the other unit 
involved to the ground rod. If you use only one 
ground rod to do this, you do not need to bond If 
you use two rods, bond the tank vehicle to the other 
unit by running a cable between them. Then touch 
the hose, drop tube, or discharge nozzle to fill the 
cap before you remove it. During the operation, 
keep the nozzle in contact with the fill opening at all 
times. When the operation is completed, close the 
fill cover before disconnecting the bonding and 
grounding cables. 


Spill Control 


Fuel spills or overflows at tank vehicle receipt and 
issue ae can pollute the soil, create a fire 
hazard, and cause a loss of fuel. To prevent spills 
or overflows — 


e Gauge both the receiving tank and the tank 
vehicle before and after a transfer. When 
traveling cross-country, use a gauge stick to 
measure the amount of product in the tank 
compartment. 


e Attend all discharge nozzles or loading arms 
constantly while refueling. Also do not use nozzles 
with notched handles. If you find a nozzle with 
a notched handle, modify-it so the handle cannot 
be held open in the locked position. 
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e Do not exceed safe refueling rates. Also, top off 
all containers at a reduced flow rate and fill 
containers only to prescribed levels. At the 
completion of every operation, drain all hose 
sections into an appropriate container. 


e Keep nozzles, hoses, or drop tubes inside con- 
tainers to avoid spray. 


e Try to keep the product from entering streams 
or sewers except as directed by police or fire 
department personnel. 


e Fill drums and cans on the ground or on a 
ground rack. 


e Use the pressure control when filling a 500- 
gallon collapsible drum. If you do not have a 
pressure control or meter, leave a 1 1/2-inch 
depression in the top of the drum to allow for 
product expansion. Whenever the drums are 
air-lifted, you MUST use the pressure control. 


e Park loaded bulk petroleum transporting 
vehicles under shade whenever possible. Heat 
from the sun will cause the POL to expand. If 
natural cover is not available, use a camouflage 
screen system to shade the tanker. 
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CHAPTER 20 


VEHICLE CAMOUFLAGE AND NUCLEAR, BIOLOGICAL, AND 
CHEMICAL OPERATIONS 


This chapter implements STANAG 2002. 


Actual operations prove that what you do in train- 
ing you will also do during warfare. Part of this 
training will come ae field exercises and 
maneuvers simulating warlike conditions. You 
must know what to do during passive defense and 
blackout driving and when driving under nuclear, 
biological, and chemical (NBC) conditions. The 
unit SOP contains warning systems; actions to take 
when under aircraft, guerrilla, and NBC attack; and 
conduct in a motor march or convoy. Learn what is 
expected of you so that you will automatically do 
the right thing at the right time. 


VEHICLE CAMOUFLAGE 
OPERATIONS 


Stationary Vehicle Camouflage and 
Concealment 


A stationary vehicle can best be camouflaged by 
placing it under vegetation to break up the regular 

attern of shadows and by covering all parts 
ikely to reflect light noticeably. Use blankets, shel- 
ter halves, or pieces of dark burlap to cover the 
windshield, cab window, a wet vehicle body, light 
pain on insignia, and so forth. Use foliage to cover 

eadlights. Fishnet or chicken wire scattered 
with artificial material or with vegetation can be 
used to cover the vehicle when trees or bushes 
are not available. When snow is on the ground, 
cover the vehicle with white cloth. Be sure that 
color and texture blend with the surrounding 
area. For information on drape net sizes, refer to 
TM 5-1080-200-13&P. 


Camouflage Screen System 


The camouflage screen system is the principal 
artificial ecpelicnl for camouflaging vehicles. 
Use it when concealment by natural methods or 
materials is not possible or fo supplement natural 


methods and materials in sparsely vegetated or bar- 
ren areas such as deserts, predominantly snow- 
covered areas, and thinly wooded areas. 


The modular system consists of a hexagon screen, a 
diamond-shaped screen, a support system, and a 
Site kit. The screens are made of synthetic, 
lightweight, water-resistant material. Any number 
of screens can be joined together to cover an area. 
The screens are fastened together by a quick- 
connect-disconnect system to facilitate their joining 
or separation. 


Radar-transparent screens (Type I screens) are 
identified by a five-sided tag attached to the screens 
at every other corner. (The tag identifies the screen 
as either woodland, snow, or desert.) The radar- 
transparent camouflage screen system, designed for 
use over active radar equipment, inhibits detection 
of the concealed items by visual and photographic 
means. 


1 


CAUTION 


The radar-transparent screen can be placed 
over most active radar equipment. 
Camouflage screens induce interference in 


continuous-wave radar systems. Consult 
appropriate end item technical manual/order 
for any restrictions or limitations. 


Radar-scattering screens (Type II screens) are 
identified by a rectangular tag attached to the 
screen at every other corner. (The tag identifies the 
screen as either woodland, snow, or desert.) The 
radar-scattering camouflage screen system can be 
temporarily placed over halted vehicles, weapons, 
and materials, and over semipermanent positions 
and installations. It prevents the enemy from locat- 
ing and identifying the camouflaged items with 
visual, photographic, or radar devices. 
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NOTE: The woodland and desert 
screens come in seasonal patterns. One 
side of the screen has a pve ae 
pattern; the other side, a fall-winter 
pattern. The desert screen has arid and 
semiarid sides. 


Radar-scattering screens and radar-transparent 
screens are not visually different. The only dif- 
ference between the two screens is that the radar- 
scattering screens have stainless steel filaments 
impregnated in the garnish material. Because of 
their minute size the steel filaments cannot be 
detected, but give the radar-scattering screen its 
radar-reflective capabilities. The procedures to 
erect, strike, or repair the radar-scattering and 
radar-transparent screens are the same. 


The only difference between the woodland and 
desert screens are the pattern, incising, and colors. 
Use woodland screens in woodland environments; 
desert screens, in desert environments. The proce- 
dures to erect, strike, or repair the woodland and 
desert screens are the same. 


The support system is used with radar-scattering or 
radar-transparent screen systems (Figure 20-1). 
The support system consists of — 


e 12 aluminum pole sections (4-foot), which can 
be extended to various heights. 


e 18 aluminum stakes. 


18 STAKES — 


TRANSPORT 


6 SPREADER 
ADAPTER ASSY ———- 


12- 4° POLE ASSEMBLIES 


e 18 batten spreaders, which support the 
screens. (Batten spreaders can be of different 
designs and are interchangeable.) 


e A locking device called a spreader adapter 
assembly. (Batten spreaders and spreader 
adapter assemblies are made from a plastic 
material.) 


e A carrying case for the support system. 


The repair kit contains sufficient material for 
operator/crew personnel to repair the screen 
(Figure 20-2). 


The screen system and support system have 
separate carrying cases. The camouflage screen 
systems should be stored in a cool, dry place. 


Combat support units and combat troop units use 
the camouflage screen system to conceal stationary 
target signatures, weapons, vehicles, and semi- 
permanent positions when natural cover or con- 
cealment may be inadequate or absent. 


The lightweight camouflage screen system can 
also help to conceal permanent noticeable 
objects and ee ina fixed pattern or array 
that present obvious targets. However, per- 
manent installation camoutlage usually requires 
construction of concealment features, such as 
false roofs, dummy buildings, and garnished wire 


netting. 
\ / 


18 BATTEN 
SPREADERS 
OF EITHER DESIGN 


FIGURE 20-1. Support System Transport and Storage Case (With Components). 
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SCREENS 
1 HEXAGON 
1 DIAMOND 


FIGURE 20-2. Screen Transport and Storage Case (With Components). 


Dimensions of the screen system and support 
system are — 


e Weight and cube of the packaged camouflage 
screen system: 70 pounds, 5.0 cubic feet. 


e Weight and cube of the packaged support 
aces 70 pounds, 3.1 abe feet” i 


Erection of Camouflage Screens Over 
Vehicle 


When erecting the camouflage screen over a 
vehicle, take extreme care to prevent the screen 
from snagging and a on any sharp corners or 
vehicle accessories, such as mirrors, bumpers, 
mounted armament, and so forth. When joining 
multiple screens, first spread the screens to be 
joined over a level ground site free from large rocks 
and sharp objects. Be sure the same pattern design 
on all screens is facing the same way. 


| CAUTION 
Keep screens away from all exhaust 


systems including ‘those on vehicles, 
heaters, and stoves. Screens can be 
damaged if not struck and removed from 
the back blast area of field artillery before 
tiring. 


——— 


To effectively conceal a vehicle, maintain a mini- 
mum space of 2 feet between the screen and the top 
of the vehicle. Never drape screens over a vehicle. 
Use the support system at all times. Draping the 


screen shows the outline of the vehicle underneath 
and lets the enemy immediately recognize the 
vehicle, thus defeating the purpose of camouflage. 
Disguise the shape of the screens as much as pos- 
sible by placing the support assemblies beneath the 
screens at various positions and heights. 


To ease assembly and disassembly of the ais ole 
sections, keep both ends of the pole free from dict 
mud, and foreign matter. Wipe both ends clean 
before assembly. Take care to prevent damage 
to the pole ends, which could cause an improper 
fit. Inspect the pole ends for burrs or damage 
before assembly. 


If you must erect the screens in muddy area provide 
the support poles with a firm footing by placing them 
on top of any pee material available, such as a 
flat rock, boards, or brush. If such material is not 
available, you may need to add another 4-foot pole 
section in order to reach firm footing and then reposi- 
tion the pole assemblies as required 


CAUTION 


When multimodule configuration is used (8 
feet high or more), the camouflage screens can 
be blown down when winds exceed 20 MPH. 
Equipment would be damaged 


After screens are erected, check them daily for 
proper erection and retighten as required. Check the 
screens more frequently during high winds and heavy 
snowfalls. Do not let lots of snow or ice accumu- 
late on screens. Remove snow or ice from the 
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screen as soon as it starts to sag and begins to show 


( e After the antenna is removed repair the 
signs of stress or strain due to excessive weight. 


screen by removing the plastic straps holding 
down the garnish flap. Reposition the 


Follow these special precautions when erecting the arnish flap to its original position and secure 


radar-scattering screen over whip antennas used on 
the AN/GRC-106 radio sets or similar radios with 
whip antennas: 


Mark a 16-inch diameter circle in the garnish 
material over the antenna. Use the antenna as 
the center of the circle. 


Cut the garnish material for a distance of 
approximately three-fourths of the circle’s 
circumference. Do not completely cut the 
arnish material around the circle’s circum- 
erence. Do not cut the netting. 


Lay the garnish material flap back to expose 
the netting. Temporarily secure the flap to the 
screen with plastic straps provided in the 
repair kit. 


Place the screen so that the radio antenna is 
located in the center of the exposed netting. 
Be sure to maintain approximately 8 inches 
between the antenna and garnish material at 
all times. 


it in place with plastic straps. 


WARNING 


FLAMMABLE MATERIAL: The radar- 
scattering screen will ignite and burn if it 
comes near or touches the whip antennas 


on the AN/GRC-106 radio sets or similar 
sets with whip antennas when the radio is 
transmitting. 


CAUTION 


Do not place the radar-scattering screen 
system over active radar equipment. It will 
seriously interfere with the operation of 
any radar equipment. 


The procedures to erect a two-module camou- 
flage screen system are shown in Figure 20-3. 


e Place all aluminum support poles at least 4 Figures 20-4 and 20-5 show how to fold screens 
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feet from the antenna. 


STEP 1 


A ORIENT SCREEN AND 
COMPONENTS 


for storage. 


SPREADER AND 
POLE ASSEMBLIES 


FIGURE 20-3. Procedures for Erecting a Two-Module Camouflage Screen System. 
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: WHEN USING MULTIPLE MODULE 
TECHNIQUE, CONNECT ALL 

SCREENS TO BE USED BEFORE 

ERECTING. 


STEP 14 (Cont) 


B TO JOIN SCREENS, CLIP EDGES 
TOGETHER WITH LANYARD CORD. 

ALL PINS SHOULD POINT IN THE 

SAME DIRECTION. 


LANYARD CORD GOES 
ON UNDERSIDE OF SCREEN 


STEP 2 


A TO EXTEND POLES TO 
DESIRED LENGTH, 
REMOVE SECTIONS FROM 
TRANSPORT CASE AND 


INSERT SMALL END OF 
ONE POLE INTO LARGE 
END OF OTHER POLE. 


PLACE SPREADER OVER TOP OF POLE. PUSH 
DOWN UNTIL SPREADER IS FIRMLY SEATED. 


EXTEND ARMS OF 
C TOINSTALL SPREADERS, SPREADER AND TIGHTEN 
LOOSEN TOP NUT. TOP NUT. 


Free, a 
FIGURE 20-3. Procedures for Erecting a Two-Module Camouflage Screen System (Continued). 
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STEP 3 


A_ SPREAD OUT SCREEN AND 
STAKE CORNERS. 


ALLOW 1’ OF SLACK 
WHEN STAKING CORNERS. 


OVERLAP CORNERS WHEN 
STAKING DOWN TWO 
MODULE UNITS. 


MAN NO 1 PUSH SPREADERS UP AND 
ATTACH POLE LENGHTS. 


B PLACEMENT OF SPREADERS 


MAN NO2 


STAKE BETWEEN CORNERS TO TIGHTEN SCREEN, BEING CAREFUL TO STAKE 
ONLY THE EDGE CORD. 


FIGURE 20-3. Procedures for Erecting a Two-Module Camouflage Screen System (Continued). 
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STEP 3 (Cont) 


CAUTION: IF THIS 2-FT MINIMAL SPACE BETWEEN SCREEN AND VEHICLE 
IS NOT MAINTAINED, SCREEN WILL NOT CONCEAL. 


LOWER CANVAS FLAP 
TO HIDE THE SHADOW. 


STAGGER POLES 
TO DISRUPT 
STRAIGHT LINES. 


HOLD SCREEN 
TAUT WITH 
STAKES. 


COVER LIGHTS WITH BRUSH, BREAK UP RECOGNIZABLE 
WINDSHIELD WITH TARPAULIN. SHADOWS WITH BRUSH. 


FIGURE 20-3. Procedures for Erecting a Two-Module Camouflage Screen System (Continued). 
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THE METHOD OF FOLDING A SINGLE SCREEN. 


HEXAGON 


DIAMOND 
STEP 1 SCREEN LAID OUT ON 
HORIZONTAL SURFACE. 

go “Ss 

Pad wa 

< Ps 

SAL a 

Sy Pid 


“4 


\/ 


AY 
VV /V/N 


x 


So STANDARD ACCORDION Fob —~- Se 
ee 
A B Cc 


(APPLICABLE TO BOTH SCREENS) 


NOTE: AFTER STEP 4, PLACE BOTH SCREENS IN COVER ANS SECURE. 


FIGURE 20-4. Method of Folding a Single Screen. 
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THE METHOD OF FOLDING SCREENS FOR STORAGE. 


os 


Ry 3 
PROS 
Y “Sy 


LAY SCREENS OUT FLAT 


FIGURE 20-5. Method of Folding Screens for Storage. 
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OPERATIONS UNDER NUCLEAR, 
BIOLOGICAL, AND CHEMICAL (NBC) 
CONDITIONS 


After a suitable period following NBC contamina- 
tion of an area, you may operate your vehicle 
through the area safely using the protective 
measures you have been taught. Time limits vary 
depending on the use of protective clothing, 
temperature, nature of the contaminant, type of soil 
and terrain, and task to be performed. If your mis- 
sion requires you to operate your vehicle in a 
radiologically contaminated area, your command- 
ing officer must decide the maximum dose to which 
you will be exposed. 


Practices for Operating Vehicle in 
Contaminated Area 


The following practices are helpful in carrying out 
your mission: 


e Before entering sistent contaminated 
areas, put on protective clothing and the 
protective mask. 


e Use hard-surface roads, if available. 


e Avoid unnecessary splashing if roads are 
muddy. 


e Clean the wheels of your vehicle after crossing 
the area. 


e Guard against splashes from tree branches. 


e Move through the area as rapidly as safety 
rules will allow. 


Vehicle Operation While Wearing 
Protective Masks 


Under combat conditions, situations change. You 
may be moving forward with assault troops, in a 
foxhole, or standing by in a replacement area some 
distance from the combat area. In any of these 
situations, you are subject to enemy gas attack. 
Therefore, always remember your mission comes 
first. Thus, you may be operating your vehicle 
while wearing your protective mask. Although 
wearing your protective mask may be inconvenient 
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and slightly uncomfortable, the ease with which 
you can wear it for an extended period improves 
with practice and self-discipline. Train yourself to 
drive while wearing the mask. Above all, keep it 
on until instructed to remove it. The undis- 
ciplined soldier, feeling terribly sick, uncomfort- 
able, and ill at ease, will remove his mask and die. 
A well-trained disciplined soldier will keep his 
mask on and live. Trucks must move. If you remain 
calm and do not panic, you have a much better 
chance of completing your mission. 


Marker Descriptions 


Use the triangular signs described in this chapter 
and Appendix C (STANAG 2002) to mark NBC 
contaminated areas, chemical minefield, booby 
traps, and unexploded munitions unless the area is 
to be abandoned to threat forces. The colors of 
the signs indicate the nature of the contamination 
or danger. These include the primary color and the 
secondary color (Figure 20-6). The primary color 
is used for the background of the front surface and 
for the entire back surface. The secondary color is 
used for additional markings and inscriptions on 
the front surface. 


Areas containing more than one type of contamina- 
tion or other hazard are marked with the relevant 
ae laced close to each other. However, the sign 
GAS MINES is assumed to include the presence of 
high-explosive mines and booby traps as well as 
chemical mines. Simulated contaminated areas are 
marked exactly as if they were real. 


The signs are the shape of a right isosceles triangle 
90 degrees by 45 degrees by 45 degrees). 
ey are made of plastic, wood, metal, or 
other rigid material with holes or “ears” that are 
used to hang them above the ground. They are 
placed on wire boundary fences, poles, trees, or 
rocks. STANAG 2002 prescribes the coloring and 
markings of the signs. The signs may be mass- 
produced by major commands for distribution to 
subordinate units or may be made locally. The base 
of the triangle is about 28 centimeters (11 inches); 
the o poste sides, about 20 centimeters (8 inches) 
each i igure 20-7). 


Chemical Contamination Marker. This triangle is 
yellow on both sides. The word GAS in red 5 - 
centimeter (2-inch) block letters is placed on the 
front side of the marker facing away from the 


contamination. Use fluorescent paint, if available. 
Place the name of the agent (if known) and the date 
and time of detection on the front of the marker 
with paint, marking pencil, or grease pencil at the 
time of emplacement. 


Biological Contamination Maker. This triangle is 
blue on both sides. The letters BIO in red 5- 
centimeter yey block letters are placed on the 
front side of the marker facing away trom the con- 
tamination. Use fluorescent paint, if available. 
Place the name of the agent (if known) and the date 
and time of detection on the front of the marker at 
the time of emplacement. 


Radiological Contamination Marker. This triangle is 
white on both sides. The word ATOM in black 5- 
centimeter (2-inch) block letters is placed on the 
front side of the marker facing away from the con- 
tamination. Place the dose rate, date and time of 
reading, and the date and time of burst (if 
known) on the front of the marker at the time of 
emplacement. 


Chemical Minefield Marker. This triangle is red on 
both sides. The words GAS MINES in yellow 2.5- 
centimeter (I-inch) block letters with a horizontal 

ellow 2.5-centimeter (1-inch) stripe underneath 
the lettering are placed on the front side of the 
marker facing away from the contamination. Use 
fluorescent paint, if available. You may inscribe the 
name of the chemical agent in the mines and the 
date of emplacement on the front of the marker if 
the commander desires. 


a 
Fremcacnconmmnon [wwe | vow | me 
Sos no 

ed 


WHITE 
STRIPE 
UNEXPLODED MUNITIONS |e | 
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Booby Trap Marker. This triangle is red on both 
sides. A white 4-centimeter (1.6-inch) horizontal 
stripe is painted on the front side of the marker 
facing away from the booby-trapped area. 


Unexploded Munition Marker. This triangle is red 
on both sides. A white bomb at least 10 centimeters 
(4 inches) tall is painted on the front side of the 
marker facing away from the dangerous area. 


Special Radiological Marking Procedures 


The marking of radiologically contaminated areas 
merely indicates a hazard. Newly arrived troops 
must determine its extent using instrument read- 
ings, surveys, and information from other units. 


At the commander's discretion, a radiologically 
contaminated area need not be marked when it is a 
military advantage to not do so. In this case, take 

ositive measures to warn other friendly forces of 
the radiologically contaminated area. 


Place signs on all probable routes leading into con- 
taminated areas at the points where the dose rate 
reaches 1 rad per hour trad/ hr) measured 1 meter 
above the ground. 


Levels of radiation less than 1 rad/hr normally are 
not marked even though long stays in areas of old 
contamination ne produce significant doses. 
Units planning prolonged stays in any area during a 
nuclear war must check the area with radiac instru- 
ments even if it is marked. 


SECONDARY COLORS 


YELLOW 
STRIPE YELLOW 


FIGURE 20-6. Primary and Secondary Colors. 
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-————. 11 in (28 cm) —-_—__+ 


CHEMICAL 


BIOLOGICAL 


RADIOLOGICAL 


CHEMICAL 
MINEFIELD 
(UNEXPLODED MINES) 


BOOBYTRAP 


. GAS MINES | 


(AGENT) 
(DATE) 
(TIME) 


(AGENT) 
(DATE) 
(TIME) 


(DOSE RATE) 
(DATE) 
(TIME) 

(BURST TIME) 

(BURST DATE) 


(OPTIONAL) 
(TYPE OF AGENT) 
(DATE EMPLACED} 


UNEXPLODED 
MUNITION 


FIGURE 20-7. Markers of Contaminated or Dangerous Land Areas. 


NOTE: The unit responsible for the area 
corrects or moves signs periodically to 
account for radioactive decay. 


Commanders leaving an area or otherwise giving up 
responsibility for an area should leave perimeter 
signs in place - unless the area is being abandoned 
to threat forces. The commander taking over the 
responsibility for the area will continue the periodic 
correction or movement of the signs and remove 
them when they are no longer necessary. 
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Mark dumps for radiologically contaminated 
material at intervals around the perimeter with 
signs that are visible from one another. 


Equipment Decontamination 


As soon after contamination as the situation per- 
mits, decontaminate unit equipment is as follows. 


Vehicles. Each tactical vehicle is authorized one 
M11 portable decontaminating apparatus that will 
hold 1 % quarts of decontaminating agent DS2. 


The M11 apparatus is not intended to decon- 
taminate of the entire vehicle. One filling of DS2 is 
sufficient for ener ty decontamination of the 
operator controls. Tank crews and armored per- 
sonnel carrier drivers use the M11 to decon- 
taminate those parts of their vehicles that 
personnel will touch during a mission; for example, 
areas touched when entering or leaving the vehicle. 
If sufficient DS2 is not available, use mud rags or 
any other expedient. Decontaminate contaminated 
wood surfaces and tires with slurry. 


NOTE: If the driver of a vehicle realizes 
the vehicle is contaminated, all occupants 
mask and continue their mission until 
the situation permits decontamination. 


Decontaminate the vehicle with DS2, soapy water, 
solvents, or slurry. ee contaminated vehicles 
may be decontaminated by airing.) 


Crew-Served Weapons. — Decontaminate these 
weapons using the methods described above. If 
considered necessary, decontaminate the bore by 
using cleaning solvent or hot soapy water. Decon- 
taminate ammunition DS2 solution, wiped with 
gasoline-soaked rags, and then dried. 


If DS2 is not available, ammunition may be washed 
with cool soapy water, rinsed, and dried thoroughly. 
Dispose of ammunition corroded from contact with 
chemical agents, particularly if the brass cannot be 
cleaned. Do not use dry super tropical bleach 
(STB) on ammunition contaminated with mustard- 
type blister agents because when mixed they may 
ignite and start a fire. 


Optical Instruments. Decontaminate optical instru- 
ments by blotting with rags, wiping with an organic 
solvent (only lens-cleaning solvent is used for the 
lens), and then allowing them to air-dry. If avail- 
able, hot air may be used to decontaminate most 
optical instruments. 


Communications and Radar Equipment. Decon- 
taminate communications and radar equipment 
using hot air, if available. The next best method is 
by airing or weathering. The metal parts of field 
telephones and radios are decontaminated by the 
heat given off during operation. 
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NOTE: Any metal surface decontaminated 
with DS2 must then be cleaned to remove 
the DS2, which is corrosive. 


Support-Level Equipment 
Decontamination Stations 


Equipment decontamination stations are located as 
far forward as possible. A specialized decon- 
tamination team or unit normally runs them. A 
pple layout for such a station is described in 

3-100. Collapsible tanks may be used to store 
water. Use standard decontaminating materials and 
equipment if available. Brooms, ee and pails 
may be used if the standard equipment is not avail- 
able. Dispose of contaminated wash water in such 
a way that it is not a hazard. (A sump pit is one 
means of disposing of the wash water.) 


Personnel Decontamination Stations 
(PDSs) 


Large-scale personnel decontamination stations 
(Figure 20-8 may be of three types: permanent, 
semipermanent, and field expedient. The per- 
manent PDS is located in a building specifically 
designed and built for this purpose only. The semi- 
permanent PDS is norma y set up in an existing 
structure that has been modified to serve the pur- 
poe These two types of PDSs are usually estab- 
ished at higher levels of command where locations 
will be relatively static. See Fa 3-100 for details 
and sample layouts of these two PDSs. 


The field expedient PDS may be established in 
many configurations depending on the available 
equipment and location. If water is not available, a 
mobile PDS can be established using the M12A1 
ower-driven decontamination apparatus (PDDA). 
e field expedient personnel decontamination sta- 
tions are normally located as far forward as Be 
sible and near a medical aid station, if possible. A 
clothing exchange facility and a first aid and 
monitoring facility are ees in conjunction 
with the field expedient PDS. In addition, the field 
expedient PDS should be located in an area that 
provides concealment from air and ground observa- 
tion and where contaminated water can be dis- 


posed of safely. 


In an emergency when a PDDA is not available, 
you may need to establish a field expedient PDS to 
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decontaminate personnel units that cannot be 
withdrawn from combat. The PDS provides fresh 
clothing, equipment, and a means to dispose of 
oramnned clothing, equipment, and water. 


An uncontaminated area near a source of water 
(such as a stream, well, or water storage facility) is 
selected, if possible. If the area is contaminated 


first decontaminate it by turning or removing a top 
layer of soil or sand or by using available decon- 
laminating agents. Preferably, the area selected 
should have overhead cover. If not, provide this 
cover to protect against chemical attack. The area 
should be located to take advantage of any avail- 
able cover and concealment and camouflaged to 
hinder enemy detection. 


SHUFFLE PIT 


WASH BUODY'S HOOD AND MASK WITH 
SOAPY WATER, REMOVE OVERBOOTS IN 
PIT, WASH GLOVES. 


ON PEG. WASH BODY THOROUGHLY. 


STATION #10 


DRY BODY. BE RAD-MONITORED. RETURN 
TO SHOWER IF RAD LEVELIS ABOVE 2 


MEDICAL AID IF REQUIRED. 


STATION #1 


4 [PERSONAL GEAR DECON- 
TAMINATED, TRANSPORTED TO 
REISSUE POINT. 


REISSUE POINT 


TO ASSEMBLY AREA 


FIGURE 20-8. Personal Decontamination Station. 
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ae ae materials and equipment can be 
use 


e Containers (such as GI cans, boxes, or plastic 
bags) in which to put contaminated clothing as 
it is removed. 


e Water pump and hose (if PDDA is not 
available). 


e Water heater, improvised (if an M1 or M2 
water heater is not available). 


e An overhead pipe with shower heads 
(ordinary pipe or rubber hose with holes can 
be used). 

e Lumber and nails for benches and walks. 


e Pails of soapy water and clear water with 
brushes to decontaminate of boots and masks. 


e Tarpaulin or any other material to use as 
overhead cover. 


e Medical tent or substitute. 


e Clothing exchange tent or substitute. 


Assistants are required at the various stations 
within the PDS to supervise and help personnel 
going through the line. 


FM 3-100 details a recommended undressing pro- 
cedure. However, the undressing procedure should 
be modified according to the facilities and condi- 
tions at the specific PDS. 


The unit SOP should include a personnel decon- 
tamination station annex that gives guidance on the 
following 

e Organization of the decontamination line. 


e Personnel required at stations on the line and 
their duties. 


e Supplies required. 
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e Description of boot-cleaning buckets and 
instructions for use, frequency of contents 
renewal, disposal of contaminated waste, and 
replenishing buckets. 


e Undressing procedure, including a practical 
unmasking procedure for personnel going 
through the line. 


e Procedures for decontaminating individual 
equipment and reissue before departure from 
the PDS. 


e Coordination for disposing of contaminated 
clothing. 


If units with both male and female personnel need 
to be decontaminated, the PDS may be set up to 
Be separate facilities for males and females. 

0 do this, establish two lines of decontamination 
points (shower heads) separated by a canvas tar- 

aulin. Female assistants, if available, would assist 
he females; and male assistants, the males. HOW- 
EVER, IF SUCH ARRANGEMENTS ARE NOT 
AVAILABLE, THE PRIMARY CONCERN 
MUST BE THE PRESERVATION OF LIFE 
AND THE IMMEDIATE REMOVAL OF THE 
CONTAMINANT FROM ALL PERSONNEL 
WITHOUT REGARD TO GENDER. In either 
case, once personnel have departed the shower 
area (are no longer in a life-death situation), 
separate dressing areas should be provided for men 
and women. 


Decontamination Materials and Their 
Use 


STB Decontaminating Agent (Bleach). Super tropi- 
cal bleach can be applied undiluted but should be 
used either as a dry mix (with earth) or a wet mix 
we water). Do not leave it on contaminated sur- 
aces for longer than 24 hours because it corrodes 
metals. STB neutralizes liquid chemical agents b 
chemical action. Dry bleach in direct contact wit 
liquid blister agents reacts violently and can cause 
flame and heavy vapor. STB is chemically active, 
causing vigorous corrosion of metals. Wet mix is 
effective against biological agents. 
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DS2 Decontaminating Agent. Ready-to-use solu- 
tion is available in 1 1/3-quart cans and 5-gallon 
drums. DS2 can be applied easily with the M11 
decontaminating apparatus, a broom, or a swab. 
One application of DS2 should be made to the 
contaminated surface and flushed with water after 
30 minutes. The solution is effective at tempera- 
tures from -26° to 52° C (-15° to 125° F). DS2 
neutralizes all known chemical agents and most 
biological agents. It reacts with G-agents, V-agents, 
and blister agents to reduce their hazards within 30 
minutes after application. 


Washing Soda (Sodium Carbonate). Make a solu- 
tion by stirring 2 pone of washing soda into 2 4 
gallons of water. Then apply it to the contaminated 
surface. Washing soda neutralizes most chemical 
agents and is especially effective against G-agents. 
It is used as a washing agent for blister agents. 
Decontamination is faster with concentrated solu- 
tions. 


Caustic Soda (Lye). Make a 5 percent solution by 
stirring 1 pound of lye into 2 % gallons of water. 
Then apply it to the contaminated surface. Caustic 
soda neutralizes chemical agents and biological 
agents. It is especially effective against G-agents. 
Decontamination is faster with concentrated solu- 
tions. 


Fuels and Solvents. Fuel is applied to con- 
taminated areas and ignited. Solvents (like 
gasoline, kerosene, or carbon tetrachloride) are 
applied with swabs, taking care not to spread 
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the contamination. Ignited fuels destroy agents. 
Solvents merely remove them, but sufficient solvent 
can dilute most dangerous contamination. 


Water or Steam. Water or steam is applied under 
high pressure. The action of hot water is speeded 
7 using aie or other detergent. Hot water may 
also be applied with swabs. Water or steam 
removes dirt or grease containing chemical agents 
or radioactive material. Hot soapy water removes 
G-agents and physically removes other chemical 
and radiological contamination. 


CAUTION 


Use temperature and air velocities that are 


safe for the particular equipment involved. 
Effluent air will be contaminated. 


Hot Air. Hot air is used in special situations, such 
as decontamination of delicate instruments con- 
taminated with liquid agents or decontamination of 
aircraft cabins, using the engine heaters. Hot air 
evaporates liquid chemical contaminants. 


WARNING 


Drain water and condensed steam into a 


properly marked sump pit. If you must 
drain into a stream, notify friendly units 
downstream. 
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CHAPTER 21 


OFF-ROAD AND WINTER DRIVING 


Off-road and winter driving conditions present 
special challenges for the vehicle driver. This chap- 
ter gives guidance on driving off-road and during 
winter conditions. 


OFF-ROAD DRIVING 


CAUTION 


The operator should first check the vehicle 
technical manual for the equipment 


operated and follow instructions for driving 
under other than normal conditions. Driv- 
ing techniques differ for rear-wheel drive, 
front-wheel drive, and all-wheel drive 
vehicles. 


Ditches 


Cross shallow ditches by shifting into low gear or 
range and proceeding slowly. Enter the ditch obli- 
quely so that one wheel leaves the ditch as the other 
wheel on the same side enters it. When crossing 
deep ditches, use the lowest forward gear and four- 
wheel drive if the vehicle is so equipped. When you 
reach the bottom, accelerate the motor enough to 
keep rolling as you go up the other side. If the ditch 
is deep and has very steep sides, you may have to cut 
away the tops of the banks before trying to cross. 


Gullies and Ravines 


Gullies and ravines are natural formations caused 
by running water. Look these formations over 
carefully to find a place to cross and to ensure that 
your vehicle can get across. Examine both banks. 
f water is flowing in the ravine, check its depth. 
Put your vehicle in low gear and slowly approach 
the ravine at a right angle to the edge. Using the 
foot brake, ease the front wheels into the gully; 
take care to have them strike the bottom at the 
same time. Bring your engine up to normal 
operating speed as your wheels hit the bottom. 
Accelerate enough to climb as your front wheels 
touch the opposite bank. 


Woods 


Woods help to conceal you and your vehicle from air 
observation, but they present certain problems. 
Fairly open woods with trees at least as far apart as 
the width of your vehicle will allow passage if you can 
maneuver your vehicle around the trees. Use an 
established trail if possible. Do not plan to return 
on the same route because these same saplings may 
stop or damage your vehicle when braced against if. 
If the trees are too dense and prevent your passage, 
drive as closely as possible to the edge of the woods 
using shadows for concealment. Although woods 
can bean obstacle to vehicles, they are not to the foot 
soldier. Wooded areas are likely spots for guerrillas, 
partisans, or enemy troops. Be alert to the pos- 
sibility of an ambush. 


Stumps. A high tree stump, if straddled by your 
vehicle, can seriously damage the vehicle axles and 
other low parts. Moreover, stumps can injure your 
tires. Check ground clearances and drive with 
caution. 


Low Limbs. When you drive through wooded areas, 
whether on country roads or cross-country, low- 
hanging limbs may break ou tarp bows or rip your 
top and radio antennas. : is pal best to remove 
the canvas top and the bows for field operation.) 
Survey the route to determine if your vehicle can 
proceed without damage from low-hanging limbs or 
if it is practicable to remove obstructing limbs. 


Timber. Fallen trees may often be crossed by piling 
dirt or other material on each side and then driving 
over it if required and if angle crossings cannot be 
achieved. 


Rocky Terrain 


Do not try to straddle large boulders; they will 
damage axles and other low parts of your vehicle. 
Move very slowly when driving in very rocky terrain. 
Carry an extra spare tire if one is available as there 
is greater danger of flats. Remove stones between 
dual tires as often as possible to prevent breaking the 
sidewalls of the tires. 
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Mud and Swamps 


Every military vehicle has enough power in its lowest 
gear to pull out of mud if it gets traction. Try to he 
out slowly in low gear or low range if your vehicle is 
equipped with an automatic transmission. Placin 
boards, brush, or similar material under the vehicle's 
wheels can increase traction. Remember the follow- 
ing points: 


e Select the gear that will get you through. Roll 
onto the soft area at a medium speed for the 
selected gear. Carefully maintain a steady 
throttle until you reach solid ground. 


e If stopped by mud rolling up in front of your 
wheels, you may have to back off and hit it again 
with regained momentum. Under most condi- 
tions, this technique requires prompt action. 
Otherwise, the mud will fill the tracks behind 
your wheels and slow or stop Ae backing. You 
must have solid footing within reach of your 
vehicle to do this. 


If you get stuck in a vehicle equipped with an 
automatic transmission, a to pull out slowly in 
low gear or low range. If you cannot pull out 
and if brush or boards do not provide the 
needed traction, get another vehicle to pull you 
out. When other vehicles are not available and 
your vehicle is equipped with a winch, attach 
your winch cable to a tree or solid object and 
pull yourself out with winch power. Do not rock 
your vehicle; it will only dig in. 


Streams 


Your vehicle technical manual/order contains 
specific instructions on fording streams. In addition 
to those instructions, follow these precautions 
before fording 


e@ Check the stream bottom to determine how firm 
a support you can expect. 


e If you expect some sinking, determine if this 
sinking added to the water depth will exceed 
your vehicle’s fording limit. If the fording limit 
will be exceeded, find another crossing point. 


After reaching dry land, test your brakes while 
moving at a reduced speed. If your brakes do not 
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operate properly, continue at a slow speed while 
maintaining a light steady pressure on the brake 
pedal to cause a slight drag on them. The heat 
should dry your brakes. 


NOTE: See the a vehicle -10 TM 
for correct procedure. 


Sand 


Procedures. The main objective when driving in 
sand is to maintain movement with the least amount 
of strain on the vehicle, its engine, and its power 
train. To do this- 


e Estimate if a sandy area is drivable. 


e Adjust the tire pressure to meet changing 
conditions. 


e Use various aids to improve bearing surfaces. 
e Exercise sound driving techniques. 


Your ability to do these things well comes only 
through experience. 


Tire Pressure. Reduce tire pressure when driving in 
soft sand and over dunes. This increases the amount 
of tire surface in contact with the sand to provide 
better flotation (support). However, never reduce 
tire pressure so much that the tire slips on the rim. 
Refer to your vehicle technical manual/order for 
proper tire pressure. When operating with reduced 
tire pressure, drive at low speed. Inflate tires to 
normal pressure (for cross-country or hard surface, 
as appropriate) as soon as the situation permits. 


Accessories. To help you meet, take proper action 
for, and overcome the many difficult conditions 
associated with extended driving in sand, you 
should be provided with - 

e A tire gauge. 


e The means to inflate tires if your vehicle is not 
so equipped. 


e Spare valve cores. 


e Readily available material for use under wheels 
in extremely soft areas. 


e Shovels and tow chains or cables. 


e Vehicle lubrication and servicing at more 
frequent intervals as specified by your unit 
commander. 


Driving. To start on sand- 
e Be sure tires have proper tire pressure. 
e Follow normal engine-starting procedures. 


e Select a gear or range that will start you with a 
minimum of, or no, clutch slippage and wheel 
spinning. 


e Accelerate gradually. 
To drive on sand - 
e Maintain a steady and even rate of movement. 


e Avoid unnecessary shifting of gears. If your 
vehicle is equipped with an automatic transmis- 
sion, keep it in low range. 


e Anticipate difficult spots and try to bypass them. 


e Head for a small stretch of soft sand with 
increased speed, when necessary, to take advan- 
tage of momentum. 


e Stop before entering an extensive stretch of 
soft sand. Reduce the tire pressure, if neces- 
atk Start off in a gear or a that you think 
will take you through with little need for fur- 

ther shifting and a minimum of clutch slippage 

and wheel spinning. As soon as the need for 
low tire pressure ceases, stop and reinflate to 
appropriate pressure. 


e Approach a dune (hill of sand piled up by the 
wind) from the windward (most gradual) 
slope at a 90-degree angle. Select the proper 
gear or range to avoid shifting while on the 
slope. Maintain as much momentum as pos- 
sible while going up the slope; be prepared to 
change direction as you reach the crest. Ride 
the crest if necessary to seek a safe route. If 
you must use the lee (steepest) slope, select a 

oint where the angle of approach will allow 
the front bumper to clear. 
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e Follow in the tracks of preceding vehicles or 
break a new path depending on conditions. 


e Make wide turns. Sharp turns can stall or even 
overturn your vehicle. 


To stop in sand - 


e Let your vehicle roll to a halt if practicable. 
Otherwise, brake gradually. This prevents tires 
from digging in, which happens when brakes 
are used. 


e Try to stop on a downhill slope. This gives you 
an advantage when starting. 


Freeing Vehicle. At the first sign that your vehicle is 
bogging down, try a lower gear. If it still bogs 
own - 


e@ Stop power to the driving wheels. If you con- 
tinue to use the motor to force the vehicle out of 
the sand, it will only sink deeper. It will be more 
difficult to get out. 


e Check tires for sand ial inflation. High 
temperature may have built up the pressure. 


e Lower the tire pressure, if necessary, for emer- 
peney movement over a short distance. (Check 
the vehicle technical manual/order for the 
allowable minimum tire pressure.) 


e As soon as the need for low tire pressure 
ceases, stop and reinflate tire to appropriate 
pressure. 


e Try to drive on. 


If lowered tire pressure is not enough to free the 
vehicle, use any or all of the following procedures: 


e Shovel a clear path ahead of the wheels. 


e Lay boards, brush channels, canvas, wire net- 
ting rope ladders, or some similar material 
under and in front of the tires for better flotation 
and traction. 


e Use the winch or a tow if you see that continued 


operation of the vehicle under its own power 
will only cause it to sink deeper into the sand. 
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e lf a vehicle is bellied down and must be pulled 
out, unload the vehicle to the extent needed. 


e As soon as the need for low pressure ceases, 
stop and reinflate tire to appropriate pressure. 


Vehicle Care. In addition to responsibilities con- 
tained in your vehicle technical manual/order, you 
must — 


e Keep valve caps on all tires. 


e Check engine temperature and oil pressure 
frequently. 


e If overheating occurs, check for loose or broken 
fan belt. Correct as necessary. 


e Clean the oil spout before adding oil. Remove 
any accumulation of sand or dirt around the 
filler hole. 


e Clean the spouts of gasoline containers before 
using them for refueling. Under extremely dirty 
conditions, falter gasoline when filling tank. 


e Inspect nuts, bolts, springs, mountings, and 
accessories frequently for evidence of loose- 
ness or damage. 


e When halted overnight or for any extended 
period, park with the rear of the vehicle 
toward the wind. If this is not possible, cover 
the windshield and radiator with a tarpaulin 
to prevent sand from accumulating in the 
engine compartment and damage to the 
windshield. 


WINTER DRIVING 


Particularly during cold weather, exercise extreme 
care starting and operating your vehicle. Keep your 
vehicle in the best mechanical condition possible. 
Otherwise, it will not operate properly. Carbon 
monoxide poisoning is an added hazard. This 
poisoning from inhaling the exhaust fumes of the 
vehicle usually results in death. To avoid it, never 
sleep in the cab of your vehicle with the engine or 
heater running. Whenever the heater is used while 
driving, leave a window open slightly. Inspect the 
vehicle exhaust manifold, muffler, and tail pipe for 
serviceability and tightness daily. Never leave the 
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engine ruining while working on the vehicle in a 
closed building. Remember these points: 


e Vehicles equipped with mud and snow tires will 
slide more on icy road surfaces than those with 
commercial tread. Mud and snow treads are 
more effective on roads covered with loosely 
packed snow. 


e All-wheel drive vehicles without chains 
generally perform better than two-wheel drive 
vehicles with chains on rear wheels. 


e Chains give a good bite in snow or mud but tend 
to slide and slip on ice and packed snow. 


e Sand, cinders, or dirt scattered on icy road sur- 
faces gives more traction than chains. 


e Fresh snow may conceal an icy road surface. 


e Although snow or ice may be melting on roads, 
it may remain solidly packed or frozen on 
bridges. 


e Better traction is gained when the load is dis- 
tributed evenly on all wheels. 


e Three to eleven times more distance is required 
to stop a vehicle on pavement covered with ice 
or snow. 


e Isolated patches of ice may be on an otherwise 
clear road, especially in shaded areas. 


Cold weather engine starting and warm-up proce- 
dures apply. Avoid excessive use of the choke 
because unburned gasoline will wash down the 
cylinder walls, destroying the oil film and diluting 
the engine oil. Do not race a cold engine. 


As a last resort when the engine will not start, tow 
the vehicle with another or call your unit main- 
tenance crew according to unit policies. Do not 
push the vehicle. 


Start driving in second or third gear rather than first 
or low. Engage the clutch gradually (or in D2, high, 
with automatic transmission), and accelerate no 
more than necessary to keep from stalling. 


Avoid quick acceleration on slick roads. It will 
probably cause you to skid. 


Driving methods and practices discussed in 
Chapter 8 apply, modified as follows: 


e Drive at reduced speeds so you can stop 
quicker. 


e Give turn signals sooner than usual. This gives 
other drivers more time to react. 


e Pump your brakes to warn early of your inten- 
tion to stop. 


e Maintain at least double the normal distance 
from the vehicle ahead. 


Good all-around visibility is the first requirement for 
safe driving. Keep windshields, windows, mirrors, 
headlights, spoulene and body lights clean and free 
of snow and ice. If defrosters are not available, keep 
windshields clean by using the windshield wiper, 
wedging the rear of the hood open so motor heat is 
vented toward the windshield, or thoroughly ven- 
tilating inside the vehicle. Cover windshields of 


vehicles parked in open lots with cardboard or can- 


vas to prevent overnight frosting. 


Descend moderate grades in the gear normally used 
to climb the same grade. On steep or very slippery 
grades, use at least one gear lower and go slower. 


When visibility is poor, use low-beam headlights to 
warn other drivers of your position. Stop, park off 
the roadway, and wait for conditions to improve if 
visibility is zero. If you absolutely must continue, 
have an assistant driver or passenger walk in front of 
the vehicle as a guide. 


Avoid vehicle tracks, rocks, and other objects that 
might throw the vehicle sideways and start a skid. 


Keep the cab door open when crossing frozen 
streams. You may need to get out in a hurry if the 
ice thins. 


After driving through slush or water, test your 
brakes while moving at a reduced speed. If your 
brakes do not operate normally, continue at a slow 
speed whale maintaining moderate pressure on your 
brake pedal to create a slight drag. The heat 

enerated by friction between the brake shoe and 
Brake drum will dry your brakes. 
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On roads that slope toward side ditches, you may 

need to straddle the center or crown to avoid sliding 

to the side. Watch carefully for approaching traffic. 
WARNING 


Drivers of large vehicles should be aware 


that the shoulder of the road may give way 
due to vehicle weight. 


If unsure about a difficult stretch of road, stop and 
inspect it carefully before going across. Select a gear 
that will get you through. If following a vehicle, wait 
until it crosses. You may need to render assistance 
if it gets stuck. 


To drive through heavy slush, shift down before 
entering it and keep moving. If wheels begin to spin, 
disengage the clutch at once, back up, and try again 
or try rocking by shifting rapidly between forward 
and reverse gears. 


At traffic stops - 


e Gradually ease up on the gas. Leave vehicle in 
gear. 


e Apply brakes intermittently and lightly. Use 
engine compression as much as possible to 
assist braking. 


e Disengage the clutch at the last possible 
moment fo prevent stalling. 


e Avoid sudden braking on slick roads so you will 
not skid. 


When parking - 


e@ Place brush, boards, or other suitable material 
beneath wheels when parking for an extended 
ae on wet, slushy, or muddy surfaces. This 

eeps the tires from freezing to the ground or 
being "pocketed" in ice. 


e Do not set the parking brake when parking 
brake linings may freeze to the brake drums. 
Instead, block the wheels and place the trans- 
mission in the ap sia gear for parking as 
directed by the vehicle technical manual/order. 
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Tire Chains 


Chains are designed to creep or move on the tires. 
Tighten them by hand, never with tools. alah: 
or moving of chains reduces the possibility of the 
links gouging into tires. When using chains con- 
tinuously, check their fit and condition at each halt. 
Install repair links as soon as one of the cross chains 
is broken. 


When installing tire chains under normal 
conditions — 


e Check the chains’ condition. Eliminate twists. 


e@ Onsome vehicles, tire chains must be installed 
on all driving wheels. Check the vehicle 
operator's TM. 


e Drape chains over tires with OPEN ENDS OF 
CROSS CHAIN HOOKS AWAY FROM THE 
TIRE and with fasteners on the trailing ends of 
the side chains. 


e Tuck the first cross chain under the front of the 
tire. Move the vehicle forward until the fas- 
teners are hub high. 


e Straighten and center the chains. 


e Lift the ends of the side chains to determine 
which links will be hooked into the fasteners. 


e If installing on duals, first fasten chains between 
wheels, then inner chains, and finally the outer 
chain. If installing on singles, fasten the inner 
chain before the outer chain. 


When the vehicle is mired — 


e Determine if you want to install your chains with 
a forward or backward wheel motion. 


e Check the chains’ condition. Eliminate twists. 


e Drape chains over tires with OPEN ENDS OF 
CROSS CHAIN HOOKS AWAY FROM THE 
TIRE and with fasteners on the trailing ends of 
the side chains. 


e Locate the first cross chain near mud or snow 
line. 


@ If the chains are dual, fold the inner half of the 
chain over top of the outer half. This makes a 
doubled chain on the outer wheel. For this 
reason, the methods listed below then apply to 
either dual or single wheels. 


e Secure one end of each side chain to the wheel 
by a strong wire, cord, or chain passed through 
the opening in the wheel and fasten to the inner 
ane outer side chains adjacent to the first cross 
chain. 


e Pull the chain back to take up slack and align 
with tire. To keep the loose chain from one 
wheel from being caught up by the other, pile it 
close behind the wheel to which it is secured. 


e@ Revolve wheels slowly to draw chains around 
tires. Stop when fasteners are at the top of the 
tires. 


e Pull side chains up tight to select links to be 
hooked into fasteners. Hook the inner side 
chain first. 


e When the vehicle has been moved to solid 
ground, loosen and remove the temporary 
wires, cords, or chains. Adjust the chains to 
their proper position. 


Vehicle Care 


In addition to the responsibilities contained in your 
vehicle technical manual/order, follow these proce- 
dures for vehicle care in cold weather. 


Keep all fuel tanks and containers as nearly full as 
possible to keep moisture from condensing inside 
the fuel tanks and containers. Moisture not only 
contaminates the gasoline but also may freeze in the 
fuel lines. Filter the gasoline through a chamois to 
remove water. 


Drain the air tanks in your vehicle each time it is 
stopped long enough for the tanks to become cold 
This reduces the chance of moisture collecting in the 
tanks, entering the brake lines, freezing and making 
the brakes inoperative. 


On brief halts during extremely cold weather, let 
the engine run at a fast idle so that the ammeter 
shows a charge. A fast idle results in better 


burning of fuel and a more even engine tempera- 
ture. Under normal operating conditions, stop 
the engine during brief halts. This will prevent 
plug fouling and overheating. 


On long halts, park your vehicle with the rear end 
toward the wind to keep snow out of the engine. 
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When it is very cold, cover the radiator and hood 
with a tarpaulin or other suitable material. 


In severe cold, start the engine frequently between 
operating periods to keep it warm. 


21-7 


FM 21-305/AFMAN 24-306 


CHAPTER 22 


VEHICLE RECOVERY 


This chapter describes a few of the more common 
field vehicle recovery procedures — operations 
you can perform with limited resources. In any of 
these operations, remember to use brainpower to 
make up for a lack of available horsepower. Take 
your time in peur your rigging and include a 
reasonable factor for safety. Sloppy planning 
results in wasted time and may funnek damage 
your vehicle and equipment as well as injure your- 
self and others. Recovery failures are often the 
direct result of haste. 


(For Army Only : Refer to FM 20-22 for further 


information.) 


RECOVERY PROCEDURE 


Remember the steps in Figure 22-1 to improve 
chances of vehicle recovery: 


Reconnoiter the area. 
Estimate the situation. 
Calculate the ratio. 

Obtain the resistance. 


Verify the solution. 
Erect the rigging. 
Recheck the rigging. 
You are ready. 


FIGURE 22-1. Vehicle Recovery. 


TOWING VEHICLES 


Before towing any vehicle, refer to the vehicle tech- 
nical manta onde The following are general rules 
for towing 


e Move towed loads at slow speed. Avoid quick 
stops. 


e a towing vehicles with warning lights or 
ags. 


e Use a wrecker whenever possible. It is designed 
for towing. 


e Use a tow bar in preference to chains, ropes or 
cables. Tow bars keep the towed vehicle from 
running into the towing vehicle. 


e@ Connect cables, chains, or ropes, if used, to the 
pintle of the towing vehicle and to the lifting 
shackles of the towed vehicle. 


e In cities or heavy traffic, tie the front lifting 
shackles of the towed vehicle tightly to the rear 
lifting shackles of the towing vehicle and con- 
nect the air brakes. 


e Proceed slowly at 5 to 10 MPH because the 
towed vehicle will skid on turns at higher 
speeds. 


e When using a tow bar, connect a chain between 
the two vehicles for safety in case the bar breaks 
or becomes disconnected. 


e Be sure a driver is in every motor vehicle being 


towed to control it, unless a wrecker is towing 
the vehicle. 


CAUTION 


Always use rigger’s gloves when handling 
chains, cables, and wire rope. 


ANCHORING VEHICLES 


Trees, stumps, or rocks are natural anchors. Always 
attach your lines near the ground when using a tree 
or a stump as an anchor. You should lash the first 
tree or stump to a second one to provide added 
support for the line. When using a rock as an 
anchor, be sure it is large and firmly embedded in 
the ground. 
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Construct anchors when natural ones are not avail- 
able. The deadman is one of the best types of con- 
structed anchors and can be used for hey loads 
(Figure 22-2). It consists of a log timber, steel 
beam, or other similar object buried in the ground 
with a deadline connected to it at the center. To 
construct a deadman, follow these steps: 


e Select a place where the direction of pull is as 
nearly horizontal as possible, such as a sharp 
bank or crest. Thus, you obtain more 
holding power with less digging. 


e When digging slant the bank at least 15 
degrees from the vertical and undercut toward 
the disabled vehicle. 


e Drive stakes in front of the deadman at each 
end to hold it in place. 


e Tie the deadline to the center of the deadman 
so the main or standing part of the line leads 
from the bottom of the deadman. Dig a 
narrow trench for the deadline; bear to the 
center of the deadman. If the deadline has a 
tendency to cut into the ground, place a log or 

lank under the line at the outlet from the 
inclined trench. 


e Tie the deadline to the center of the deadman 
so the main part of the line leads to the 
bottom. This will keep the deadman from 
rotating out of the hold. 


FIGURE 22-2. Log Deadman (Anchor). 
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WINCH RECOVERY 


Many military trucks are equipped with winches. 
how how to get the most from a winch without 
danger to personnel or abuse to the equipment. 


For Army Only; Your vehicle technical manual 
completely describes the winch on your vehicle 
and details of its operation, care, and maintenance. 
FM 20-22 explains general characteristics, effective 
capacities, and details for use. 


To ensure your safety, the protection of your equip- 
ment, and the success of your recovery operation, 
use the following as a guide: 


e Check the capacity of your winch. The 
capacity shown on the manufacturer's plate is 
the maximum with one layer of cable on the 
drum. Each successive layer increases the 
diameter of the drum and reduces the winch 
capacity to as little as 50 percent of the rated 
capacity when the last layer is being wound on 
the drum. 


e Check the cable for rust, kirks, or frays. 


e Estimate the total resistance. Consider grade or 
slope, weight of the vehicle, and type of terrain. 
Then add a reasonable factor for safety. 


e Check your equipment. Be sure you rig safely 
to overcome the resistance with the equipment 
available. 


e Select or provide a suitable anchor. 
Remember, the purpose of this operation is 
to recover a vehicle, not to pull stumps. 


e Rig and check rigging. Do not put power on 
your winch until you check every element in 
your rigging and are satisfied that you made 
no mistakes. 


e Clear personnel from the danger area. All 

ersons observing the operation should stand 

outside the angle formed by the cable under 

stress at a distance at least equal to the 

distance between the two most distant points 

in the rigging. Clear personnel away before 
tightening the cable. 


Single-Vehicle Winch Operation 


If you have been individually dispatched and get 
into a spot where your traction is not enough to get 
you through, use your winch and suitable neeing to 
ull you through or get you back to solid footing. 
orking alone or with ee crew, recovery may 
take time, but do not skimp on planning. Your 
training should keep you out of the really bad spots, 
and if you remain calm, you should get through by 
applying a little extra effort. 


Vehicle With Winch. Select or construct a stron 
anchor. Attach a snatch block to the anchor wit 

our tow chain. Run the winch cable through 
the block and back to the truck (Figure 22- \ 
Take up the slack gradually and pull the truc 
forward with its winch. Power may be applied to 
the wheels at the same time. Your vehicle technical 
manual/order technical order gives details on the 
operation. 


ANCHOR 


SNATCH BLOCK 


ROPE OR CHAIN 
SNATCH 6LOCK 


Winching— spreader bar and snatch block 


FIGURE 22-3. Vehicle Winching. 
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Vehicle Without Winch (Dual Wheels). Dual wheels 
and ropes may be used to winch out vehicles not 
equipped with winches (Figure 22-4), Fasten one 
end of each rope to a rear wheel hub and the other 
to an anchor. Place the rope between the duals and 
through one of the holes in the wheel disk. Tie the 
rope around the hub where it will be clear of the 
valve stem. Move the vehicle in reverse gear to 
wind the rope. 


ANCHOR 


WIND UP ROPES 
BETWEEN DUALS 


FIGURE 22-4. Dual Wheels and Rope Used as a 
Winch. 
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Vehicle Without Winch (Single Wheels). Place a bar 
through the hole in the end of the axle flange of each 
rear wheel. On each wheel, fasten one end of the 
rope to the bar and the other to an anchor. Move 
the vehicle in reverse gear to wind the rope in behind 
the bar (File 22-5). This procedure cannot be used 
on vehicles equipped with a Center Tire Inflation 
System (CTIS} 


FIGURE 22-5. Single-Wheel Winch. 


Two-Vehicle Winch Operation 


Mechanical advantage is gained by using a 
mechanism to transmit oe A small force, when 
moved through a long distance by one or more 
mechanisms (pulleys) will move a large weight 
(vehicle) for a short distance. Use one of the follow- 
ing procedures when rigging for greater mechanical 
advantage. 


Two-Part Line. This simple ee ives a 2:1 
mechanical advantage (Figure 2 & Attach a 
snatch block to the load. Next, run your winch cable 
through the block and secure the cable to the winch 
vehicle. Place a log in front of the towing vehicle to 
help hold its ground. 


Three-Part Line. To get a mechanical advantage of 
31, use two snatch blocks - one at the load and one 
on the winch vehicle (Figure 22-7). Thread the 
winch cable first through the block on the load, back 
through the block on the winch, and then again to 
the load where it is secured. 


Four-Part Line. To get a 4:1 mechanical advantage, 
use two snatch blocks — a double-sheave block for 
the load and a single-sheave block for the winch 
vehicle (Figure 22-8). Thread the winch cable 
through one sheave of the double block attached to 
the load back through the single sheave on the winch 
vehicle, and again to the load through the second 
sheave of the double block. Finally secure it to the 
winch vehicle. 


Winch Safety 


Cable. Recovery operations take time. Do not 
hurry. A broken winch line reacts like a whip. When 
hooking to a vehicle, use both shackles whenever 
possible so effort is applied equally and damage to 
the vehicle is minimized. 


Never bend the wire cable at a sharp angle. 
Straighten out all kinks and twists as you take up the 
slack. Do not let tractors or vehicles with metal 
tracks run over the cable. Such abuse flattens the 
cable, exposes the Manila hemp core, and lets water 
enter, causing internal rust and weakening the cable. 


WARNING 


Stand clear of a winch cable before it is 


tightened. A cable being tightened may 
break and whip back with enough force to 
seriously maim or kill. 


After using the winch, have one person or preferably 
two pull back on the cable while it is wound slowly 
and evenly on the drum in accordance with the 
appropriate vehicle operator -10 TM. Keep the 
See lubricated according to the vehicle lubrication 
order. 


Shear Pin. When the winch is overloaded, the 
shear pin breaks to protect the cable. Never use 
makeshift shearing of unknown strength to 
replace a broken a Too strong a pin may snap 
the cable and damage the winch. Use only 
authorized replacement pins. Do not depend on 
the shear pin for protection. Even with the proper 
pin installed, a kinked, damaged, or weakened 
cable may snap. Vehicles with electric winches 
have circuit breakers to protect the winch from 
ey racy: Check the appropriate vehicle 
operator -10 TM for correct winch. 
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FIGURE 22-6. Two-Part Line. 


FIGURE 22-7. Three-Part Line. 


SINGLE 
SNATCH BLOCK 


DOUBLE 
SNATCH BLOCK 


FIGURE 22-8. Four-Part Line. 


MAN POWER RECOVERY 


Recovery operations with limited man power and 
material at hand can be successful if you have 
enough time. 


If your vehicle has dropped into a hole or ditch, 
man power can get it out. First, find an 8-foot 
length of timber or similar material with a diameter 
that available personnel can handle. Place a 
suitable fulcrum near the point of lift — a log or 
rock that will not move when pressure is applied. 
Rig the lever under the bumper for the first lift. 


Block when you have gained all you can. Rerig for 
a second lift with the point of the lever under the 
axle if possible. Lift and block. Repeat these steps 
until the vehicle can be backed off without too 
much trouble. 


If you are alone and must move a light vehicle a 
short distance without power, use a lever. You will 
need a fairly long pole or crowbar, a rope, cable, or 
chain, and a suitable anchorage for the point of the 
bar. The distance from the lever to the point of at- 
tachment of the tow rope must be quite short to 
pive you enough advantage. You will not move very 
ar at each try, but you will be able to move slowly. 
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A-FRAME RECOVERY 


Narrow ditches, slit trenches, and shell holes can 

uickly stop your truck. They are common 
obstacles to off-road movement and maybe hard to 
see. If your front wheels should drop into one, the 
A-frame is a very useful recovery tool (Figures 22-9 
and 22- 10). It is not very difficult to put together 
nor too complicated to use. You need two 8-foot 
poe with a large enough diameter to support the 
ront end of your truck. Lash them together near 
the top with a figure eight or girth knot; use your 
tow chain or a length of rope. Dig two 10- to 12- 
inch holes 5 or 6 feet apart to hold the legs in posi- 
tion when power is applied. Rest the upper end of 
the A-frame on the hood of the truck with the legs 
in the anchor holes. Select a suitable anchor in 
front of the truck. Tie a line from the A-frame joint 
to the anchor, bringing the frame up to a position 
where the frame joint is directly over or slightly to 
the rear of the bumper. Move your winch line 
through a snatch block fastened to the A-frame 
joint and secure it to the front bumper. 


Winch up the front end of the truck until the 
wheels clear the ditch. Then slowly back the 
vehicle off to solid ground. When safely away 
from the edge of the ditch, lower the wheels and 
unhitch your rig. If you have no winch, another 
vehicle may be used for power, though more rig- 
ging will be required. 


FIELD EXPEDIENTS 


Field expedients are one-time emergency opera- 
tions or procedures that you may use to get out of 
tight spots during tactical operations. Use expe- 
clients only under unusual or emergency conditions. 
The equipment is usually prepared as needed from 
materials at hand, most of which are designed or 
intended to serve another purpose. For instance, 
tire chains used as tow chains area field expedient. 
A truck tarpaulin used to wrap a 1/4-ton truck to 
float it across a river is another example. The list 
of field expedients that have been successfully used 
is long. It is beyond the scope of this text to 
describe all of them. However, the few described 
below give you an idea of the possibilities. 


Substitutes for a Jack 


If an outside dual is flat, a practical substitute for a 
pe is to run the inside dual up on a small rock or 
og. This lifts the outside tire off the ground so you 


can change the tire. 


Another simple method, good for any wheel on an all- 
wheel drive vehicle, is to rig an inclined plane with 
two logs of suitable size (or a stone and a log) 
(Figure 22-11). When the vehicle is driven ahead the 
axle is pushed up the log until the wheel clears the 

round. Set brakes and block the vehicle securely. 

ou can easily back off when your job is completed. 


CHAINS OR ROPE 


FIGURE 22-9. An A-Frame Supplying Lifting Force. 
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GIRTH HITCH 
ON 

A-FRAME Loop 

FIRST STEP SECOND STEP THIRD STEP 


LOA LOOP MUST 
_~ FALL UNDER 


Rie] 
TOW HOOK 


To 
TOW HOOK 
LOOP 


TO TAKE UP 
FOURTH STEP SLACK FIFTH STEP 


HOOK MUST FACE 
OUT AND FALL 
UNDER BOTTOM OF 


FIGURE EIGHT HITCH TOP POLE. 
ON 


A-FRAME 


c 
TO WINCH TO WINCH 
VIEW FROM view eno 


FIRST STEP SECOND STEP THIRO STEP 


FIGURE 22-10. Lashing an A-Frame With a Girth Hitch and a Figure Eight Hitch. 


To raise the front end, make yourownbumper Use of a Skid 
jack by fastening a 5-foot piece of timber at an 
angle to the front bumper with a chain or rope A flat tire or bad wheel that you cannot repair 
(Figure 22-12). Move your vehicle backward until should not stop your four-wheel drive (4 x 4) 
the timber is vertical and the wheel clears the 
ee Set brakes and block the vehicle gael 
efore working on the tire. When through, pull 
forward and unhitch. 


Method for Raising a Wheel 


If one of your driving wheels falls in a deep hole, ia 
can get out with a log and a chain (Figure 22- ‘) 

Chain the log to the wheel and move forward slow y 
to prevent spinning. If the wheel spins, the log will 
damage the fender or other parts of your vehicle. 
After clearing the hole, force the log under the 
wheel to keep it from falling back into the hole. 


FIGURE 22-11. Substitute for a Jack (Logs). 
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vehicle. Use a skid on the rear wheels only 
(Figure 22-14). If necessary, change wheels from 
one hub to another. Use a skid in the following 
<< Movement manner: 


OF TRUCK 


e Obtain a pole 4 inches in diameter and 6 to 8 
feet long. 


e Place one end of the pole above the cross 
member near the transmission and the other 
end on the ground. 


e Pass the pole under the spring U-bolts, align it 
with the spring and lash it securely to the 


spring. 


e Move the vehicle, using front-wheel drive. 
Starting will be difficult, but once moving, the 
vehicle will ride and handle surprisingly well. 


AFTER LIFTING 


TIMBER SKID 


FIGURE 22-12. Substitute for a Jack (Bumper). FIGURE 22-14. Skid Arrangement. 


Substitutes for Tire Chain 


Rope or tow chains can be wrapped around the 
wheels as tire chain substitutes. Fasten them 
securely, but leave slack around the tires to prevent 
damage. Remember, these are only temporary sub- 
stitutes. Remove them as soon as possible. 


Engine Failures During Field Driving 


Fuel or ignition troubles commonly cause engine 
failures in the field. You can correct some of 
these by field expedients, but remember, these 
are only field expedients, not repairs. Inform your 
unit maintenance personnel as soon as possible so 
that proper repairs can be made, if necessary. A 
FIGURE 22-13. Raising a Wheel. few of these field expedients are described below. 
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(For Army Onhy More field expedients are 
explained in FM 20-22 and appropriate operator 
vehicle -10 TM.) 


Shorted Distributor Cap. A cracked distributor cap 
will cause your engine to miss and backfire, par- 
ticularly in damp weather when the crack is filled 
with moisture. To correct this, carefully clean and 
dry the distributor cap, scrape the crack or runner, 
and fill the crack with tar or other sticky material 
(Figure 22-15). 


CARBON RUNNERS 


FILL WITH TAR 
R OTHER 


ORO 
STICKY 
MATERIAL 


FIGURE 22-15. Shorted Distributor Cap Repair. 


Broken Distributor Point Spring. If your engine cuts 
out, stops, and cannot be restarted, the cause may 
be a broken distributor point spring. Take off the 
distributor cap and if this is the cause, cut a piece 
of rubber from a tire and double it behind the 
spring (Figure 22- 16). The engine will then start 
and operate at slow speeds. The rubber substitute 
cannot close the point fast enough for high-speed 
operation. 


CRACKED 
SPRING 


RUBBER 
BENT DOUBL 


CONTACT POINTS 


FIGURE 22-16. Broken Distributor Point Spring 
Repair. 
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Frozen Fuel Lines. Condensation in your fuel tank 
may get into the fuel lines and freeze in cold weather. 
This effectively cuts off the fuel supply to your car- 
buretor. Thaw out these spots using hot water. 
Never use a flame or any device that could cause a 
spark directly on the line. 


Leaking Line Fitting. Leaks at fuel line fittings can 
develop from the vibrations caused by cross-country 
operation and may result in an extremely dangerous 
condition if not discovered and corrected promptly. 
To correct this deficiency, unscrew the coupling nut, 
wind a piece of string clockwise behind the flare, 
slide the coupling nut over this cep otay gasket, 
and tighten with a wrench (Figure 22-17). 


COUPLING NUT 


STRING WRAPPED 
TIGHT IN DIRECTION 
SHOWN 


FLARED PIPE 


FIGURE 22-17. Leaking Fuel Line Repair. 


Fuel Pump Vapor Lock High temperatures vaporiz- 
ing gasoline in the fuel line causes this failure. The 
fuel pump will not pump vapor. Soak a cloth in 
water and place it over the fuel pump (Figure 22-18) 
to cool the fuel pump and condensate the vapor. 
The evaporation of moisture from the cloth has a 
refrigerating action that is most effective in hot, dry 
climates. 


Other. Two other common occurrences that can 
damage your engine are a punctured radiator and a 
broken fan belt. 


If you have a punctured radiator, cut the cooling fins. 
Push them back from the tubes in front of the leaky 
tubes so you have enough room to work. Cut the 
leaking tube in half and fold the ends back three- 
uarters of an inch. Close the ends by pressing them 
at with pliers. This repair may hold permanently, 
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but radiator efficiency is reduced when several tubes _ tarpaulin or a piece of field telephone wire. Loop 
are cut, and the engine may overheat. the rope around the pulley three or four times and 
tie with a square knot. Find and replace faulty fan 
If you have a broken fan belt and no available _belts during your daily maintenance service and 
replacement, use a fiber rope from the vehicle —_ inspection. 


WET RAG 


FIGURE 22-18. Fuel Pump Vapor Lock Correction. 
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CHAPTER 23 


NIGHT VISION GOGGLE DRIVING TECHNIQUES AND PROCEDURES 
AND OPERATIONS UNDER BLACKOUT CONDITIONS 


Night operations in combat, combat support, and 
combat service support units have played an impor- 
tant role in many US Army battles. In fact, the ability 
to conduct effective tactical transportation operations 
during hours of darkness and limited visibility is a 
long-standing ay objective. Today's technology 
provides the wheeled vehicle operator with the ability 
to meet these objectives using night vision Be eles 
(NVGs). Your ability to safely and effectively dive 
using NVGs depends on your understanding the 
device's limitations and capabilities, the amount of 
ambient (available) light, driving ability, proficienc 
with NVGs, familiarity with the ferrain, an 
availability of NVGs. 


NIGHT VISION GOGGLES 


General Characteristics 


Night vision goggles are image-intensification 
devices that improve visibility during periods of low 
light levels. They amplify available ambient light, 
such as moonlight and starlight. NVGs, however, 
do not magnify an image. An object viewed 
through the goggles looks the same size as if it were 
seen in the day without the goggles. Objects that 
are hard to see during the day are also hard to see 
at night through the goggles. NVG performance is 
directly related to the amount of ambient light. 
During periods of high ambient light, resolution is 
improved and objects can be identified at greater 
distances. However, visual acuity (the accuracy 
with which an object is seen) with NVGs will never 
be as good as it is with the naked eye during 
daylight conditions. 


Rain, haze, fog, snow, or smoke and viewing into 
shadows and other darkened areas greatly reduce 
the effectiveness of NVGs. 


Vision using NVGs equals the vision of an unaided 
driver with less than perfect vision. The best case 
for a driver with 20/20 vision wearing the goggles is 
20/40 with the AN/PVS-7 and ri /50 with the 
AN/PVS-5. 


The goggles affect depth perception and distance 
estimation. For the first 20 feet in front of the user, 
the NVG decreases depth perception. From 20 to 
500 feet, depth discrimination roughly equals that 
of the unaided eye. NVGs reduce depth perception 
beyond 500 feet'and distance viewing. This is due 
mainly to reduced visual acuity and lack of 
peripheral vision. Peripheral vision lets a person 
see things on the side of the field of vision 
while concentrating on looking straight ahead at 
an object. Color discrimination is absent when gog- 
gles are used. 


Single Color Vision. The picture seen with NVGs is 
green. It is also less distinct than normal daylight 
vision. As a result, it is hard to distinguish between 
certain objects or features. Shadows, for example, 
are hard to distinguish from puddles of water, walls, 
or diches and vice versa when viewed through the 
gogeles at night. 


Color Adaptation. Because of the green color in 
NVGs, you may see one of two things when you 
remove the gogeles after several minutes. If you 
look at the lighter of two backgrounds, you may see 
the complement or opposite of the green color to 
which you had become adapted. If you look at the 
darker of the two backgrounds, you might see an 
after-image of the green light to which you had 
become adapted. Do not be concerned about this 
after-image. It is a normal physical reaction. 


Second Versus Third Generation Night 
Vision Goggles 


NVGs have been produced over a period of 25 years. 
There are two distinct generations (models) of 
devices with militarily significant performance dif- 
ferences. AN/PVS-5 devices are second generation. 


AN/PVS-7 devices have been produced in both 
second and third generation versions. External 
examination will not determine if a PVS-7 is 
second or third generation. Commanders should 
ask supporting maintenance units to identify second 
and third generation PVS-7 devices during routine 
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maintenance checks. (PVS-7 devices can be 
upgraded from second to third generation by 
changing the tubes. However, the cost of changing 
the tube 1s high and is not necessary unless the tube 
is not functioning properly. 


Third generation devices have increased perfor- 
mance and longer tube life. Normally, a second 
generation device operating under quarter moon 
conditions and a third generation device operating 
under starlight conditions provide the operator 
with equal quality images. Under bright light (full 
moon) conditions, the performance of the two 
devices will seem exactly alike. 


Second generation devices have a tube life 
projected at 2,500 hours. They tend to fail slowly, 
So maintenance personnel must periodically check 
the devices to ensure they are performing at a satis- 
factory level. An operator may not notice the 
gradual loss of performance normal for second 
generation devices. 


Third generation devices have a tube life designed 
to last 7,500 hours. When they eventually fail, they 
tend to fail quickly. Check them periodically in 
accordance with the applicable technical manual 
and local policies. 


Second generation devices are sensitive to all visible 
light as well as light in the near infrared spectrum. All 
flashlights, even those with blue-green filters, will be 
seen by second generation devices and may make it 
harder to see other objects in the field of view. 


Third generation devices are sensitive to yellow and 
red visible light as well as light in the near infrared. 
They have reduced sensitivity to blue or green light. 
Flashlights with blue-green falters minimally affect 
the performance of third generation devices. 


Operational Characteristics and Care 
Considerations 


Take special care in dusty, sandy, and humid condi- 
tions. Never store NVGs wet or in a wet carrying 
case. 


Moisture may form on the eyepieces when they are 
first placed on the head. This is caused by heat and 
moisture given off by the body. It is more noticeable 
in cold temperatures when there is a significant 
temperature difference between the goggles and the 


body. Demisting shields are provided to prevent 
collection of moisture on the lenses. Do not use 
antimisting chemicals or chemically treated cloths on 
the demisting shield or lenses. 


Install the lens covers when not wearing the a 

ee Do not hang the goggles from your neck by 
e safety strap without covering the objective 

lenses (the objective lenses may be scratched). 


When installing or removing a battery, be sure the 
selector switch 1s in the OFF position If the switch 
is on, intermittent electrical contact is made when 
unscrewing or screwing the battery cap. This 
causes a flicker or power surge to the tubes, which 
may cause burn spots on the tubes. 


Always remove the battery before storing the Bop. 
gles to avoid turning the switch on accidentally 
when placing the goggles in the case. If the goggles 
are stored for a long period of time with the battery 
installed, corrosion can develop. 


CAUTION 


For lithium batteries, this increases the 


possibility of battery venting, which can 
cause serious injury to personnel and 
equipment. 


Avoid rough treatment of the NVGs. Mistreatment 
may cause the tubes or the electrical system to fail. 
If the gogeles do not operate when the switch is 
turned on and the battery is fully charged, check the 
wiring for breaks or the battery terminals for the 
presence of oxidation. 


Never operate the NVGs during daylight hours. 
Doing so a commonly causes tube failure. 


You may use the infrared (IR) light on the goggles 
to illuminate the instrument panel or to read maps 
when you do not want to turn on the interior light. 
However, continuous use of the IR light shortens 
the battery life. 


CAUTION 
Use of the IR light makes the NVG an 


active system. As such, it can be detected 
by the enemy and will severely limit vision 
outside the vehicle. 


Resolution checks are required on NVGs every 180 
days using either the TS-3895U/V test set or the 
alternate test method (direct support level). Per- 
form this test as instructed in the applicable 
systems’ technical manual: 


e AN/PVS-5 (A, B, C models): 
TM 11-5855-238-10. 


e AN/PVS-7A TM 11-5855-262-10-1. 
e AN/PVS-7B: TM 11-5855-262-10-2. 


Proper Focusing Procedures 


Improper focusing adjustments significantly reduce 
visual acuity and increase eye fatigue. 


Eye Relief. Eye relief is the distance between the 

G eyepiece lens and the eye. It is recommended 
that the eye relief for the NVG be 1 inch. This dis- 
tance may not be achievable because of helmet/- 
helmet liner configurations and facial features, such 
as deep set eyes or protruding foreheads. If eye 
relief is too little, an unnecessary strain is placed 
upon the eyes, which accelerates fatigue, However, 
if the eye relief is too large, a significant loss of field 
of view can occur. 


Interpupillary Distance (IPD).IPD is the distance 
between the pupils of the eyes. It is also called eye 
span. The center of the intensifier tubes should 
align with the pupil of the eyes. The distance 
between the center of the tubes should equal the 
user’s IPD. If the tubes are not aligned, the eyes 
tend to drift towards the center of the tubes. This 
leads to focusing problems and eye fatigue. It has 
also been attributed as the cause of short-term 
reduction of near depth perception. 


IPD is adjusted with the interpupillary lever clamp 
on the AN/PVS-5 series. On the AN/PVS-7 series, 
it is adjusted by moving the eyepieces apart or 
closer together. The common method of aligning 
the tubes is the subjective Media of the images 
until a single, clear, circular field of view is reached. 
This procedure, however, makes most people brin 

the tubes too close together. A more objective an 

accurate method involves using a millimeter ruler to 
measure from the outside edge of one objective lens 
(or eyepiece lens) to the inside edge of the other. 


FM 21-305/AFMAN 24-306 


This will require all NVG users to be measured for 
their distant IPD at their clinic. Record and 
memorize this value given in millimeters. 


Eyepiece Lens Adjustment. The eyepiece focus 
rings, also referred to as the diopter adjustment 
rings, focus the image at the eyepiece lens. They 
allow those who wear corrective lenses to accom- 
modate for certain problems, such as farsighted- 
ness. However, they will not correct astigmatism. 
It is recommended that corrective lenses be worn 
with the NVG. (Eyeglasses can only be worn with 
the AN/PVS-7 series. AN/PVS-5 users may wear 
contact lenses.) 


Objective Lens Adjustment. The objective focus 
knob is adjusted as a function of distance (called 
focal ran Q from the object. The focal range of the 
NVGs is between 10 inches and infinity. The vast 
majority of ayn with NVGs seats the optical 
infinity setting. You must focus the goggles out- 
doors at night or indoors with a small light source, 
such as a 7) 2-watt light bulb. Focusing on a small 
light source or lettering on a nearby sign is not suffi- 
cient for proper adjustment ! You need a visual 
acuity chart that can be hung on a tree at slightly 
lower than eyesight. Because it is closer to the opti- 
cal infinity distance, 20 feet is the desired distance 
between the user and the chart. 


Focus one knob at a time. DO NOT close the other 
eye. Instead, block the eye with the palm of your 
hand or with a3 x 5 card. First, rotate the objective 
focus ring to get the clearest focus on the eye chart. 
Next, position the eyepiece focus ring at its full 
counterclockwise setting. (For reading use, first 
turn to full clockwise setting.) Rotate the eye focus 
ring clockwise (counterclockwise for reading). 
STOP when the image is clear. Do not continue 
clockwise because the image will remain clear at 
the expense of eye fatigue. If you feel you have 
gone too far clockwise, start the ring back 
counterclockwise until the image blurs; then start 
again clockwise until the clearest image is reached. 


The appropriate line on the visual acuity chart 
ees now be readable at the distances given 
elow. 


10 Feet 20 Feet 
AN/PVS-5 Series 20/25 20/50 
AN/PVS-7 Series 20/20 20/40 


FM 21-305/AFMAN 24-306 


Failure of the visual performance checks is deter- 
mined when the following lines on the eye chart are 
not readable at the distances given below. 


10 Feet 20 Feet 
AN/PVS-5 Series 20/30 20/70 
AN/PVS-7 Series 20/25 20/50 


Defective Tubes 


Tube operation must be checked before each mis- 
sion. If any of the following tube conditions exist 
(Figure 23-1), take the appropriate action before 
using the goggles. 


Shading. Both tubes should show a perfect circle. 
If eats is present, you will not see a fully circular 
image (Figure 23-1A). eran always begins on 
the edge and moves inward. Replace the tubes if 
this condition exists. 

Edge Glow. This is a bright area in the outer portion 
of the viewing area (Figure 23-IB). To check for this 
defect, cup your hand over the lens to block out all 
light. Replace the tubes if this condition exists. 


Bright Spots (White Dots). A pinhole in the phos- 
horous screen causes this condition. ae ma 
icker or appear constant (Figure 23-IC). Chec 

by cupping your hand over the lens to block out 

al light. If bright spots or white dots are 
visible, turn in the to direct support (DS) 


SHADING 

EDGE GLOW 

BRIGHT SPOTS/WHITE DOT 
DARK SPOTS 

FIXED PATTERN NOISE/HONEYCOMB 


maintenance where it can be properly checked 
with a TS-3895U/V test set. 


Dark Spots. Black marks that may look like spots or 
streaks are acceptable as long as they do not inter- 
fere with the mission. No action is required when 
such dark spots occur (Figure 23-ID). 


Fixed Pattern Noise (Honeycomb). A faint 
honeycomb pattern occurs most often in high 
light levels. This condition is acceptable as long 


as the pattern does not interfere with the mission 
(Figure 23-IE). 


Flashing, Flickering, or Intermittent Operation. The 

NVG may apt ear to flicker on and off, or the out- 
ut may flash. This can occur in one or both tubes. 
f you'see more than one flicker, consult the 

troubleshooting chart in the operator's manual. 


DRIVING WITH NIGHT VISION 
GOGGLES 


Threat Night Capability 


Threat forces consider darkness an advantage. 
They do not stop operations at night but continue 
to operate using night vision devices. Most threat 
night vision devices are infrared. They include driv- 
ing aids on vehicles. (FM 17-95 discusses this 
topic in detail.) 


FIGURE 23-1. Tube Defects. 
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Effects of Light 


Any detectable light source in the vehicle's cab may 
affect your ability to see with NVGs. The adverse 
effect of panel lights on the goggles is greatest 
during low ambient light conditions. 


Vehicle Lighting System. NVG compatibility is best 
achieved by eliminating all interior and exterior 
light sources. Tape lights that cannot be controlled 
to reduce the amount of light they emit. Instru- 
ments and gauges can normally be read with NVGs 
without instrument lighting. 


WARNING 


Vehicles without NVGs may not see you. 
Ensure the route selected is in an area 


where other traffic pone and 


tactical) is precluded. If the route does not 
preclude this, establish some form of 
traffic control. 


Dark Adaptation. No dark eee eriod is 
necessary for effective viewing through NVGs. In 
fact, viewing through gogeles for a short period of 
time lessens the normal dark adaptation period. 
After using NVGs, it takes about 2 minutes to reach 
the 30-minute dark adaptation level. 


Lasers. Lasers are used on the battlefield, both in 
training and in combat. Lasers affect NVGs much 
as other light sources do. Most lasers will not cause 
permanent damage to NVGs. In fact, the goggles 
protect the operator’s eyes from the damaging 
effects of lasers, even if the laser is bright enough to 
damage the goggles. If the goggles are damaged, 
ee can probably continue to use the goggles with a 

right or dark spot at the point where the tube was 
damaged. If you think that a laser is being directed 
at you, look away to reduce the effects of the laser 
on the gogeles and eyesight. 


Object Identification. Viewing an area lit by artifi- 
al lights, such as flares, will limit your ability to see 
objects outside the lighted area. Your ability to see 
objects within the lighted area depends on the 
brightness of the light and the object’s distance 
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from you. Try to keep the light source outside the 
field of view of the goggles. 


Using goggles will enable you to detect light 
sources that are not visible to the unaided eye. 
You can detect light from vehicles, flashlights, IR 
light sticks, and burning cigarettes at great dis- 
tances. The capability of gogeles to detect these 
light sources improves as the ambient light level 
DECREASES. 


When using NVGs, some objects will be more dif- 
ficult to distinguish (low contrast against the back- 
ground) than during the day when color clues are 
available. 


Weather Considerations 


Rain, haze, fog, snow, or smoke greatly reduces 
NVG effectiveness. As visibility decreases, you will 
Notice a gradual reduction in light and visual sharp- 
ness. When you realize your visibility is reduced, 
try to determine the severity of the Condition. If 
driving can be conducted safely with the goggles, 
continue the mission. If not, adjust your drivin 
speed, remove the goggles, and turn on your head- 
lights or switch to blackout drive lights. Use NVGs 
only when the situation permits and it is safe to do 
SO. Table 23-1 lists countermeasures to use when 
faced with specific vehicle lighting conditions that 
degrade NV pea such as using NVGs in 
conjunction with blackout drive. 


Visual clues to the presence of visibility restrictions 
include — 


e A halo around artificial lights when using 
goggles. The halo effect tends to increase 
when atmospheric obscurations are present. 
Note the size of this halo effect around lights 
in the staging area. If the halo becomes 
noticeably larger, a restriction could be 
developing. 


e An increase in "image noise’” when atmospheric 
interference is present or when 
ambient light level is low. This is similar in 
appearance to the “snow” seen on television 
with poor reception. 
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TABLE 23-1. NVG Lighting Countermeasures. 


Specific Conditions 


Driving with external and internal 
lights off. (Vehicles without NVGs 
may not see you.) 


Blue-green instrument panel lights 
on. (Vulnerable to threat detection 
with NVGs.) 
———— 
Instrument panel lights on. (Vul- 
nerable to threat detection with 
NVGs.)} 


Headlights on. (Vulnerable to 
threat detection.) 


with NVGs. 


Chemlights on front of lead vehicle 
and rear of trail vehicle. (Vul- 
nerable to threat detection.) 


light conditions. 


Blackout marker lights on. (Vul- 
nerable to threat detection with 
NVGs.) 


Blackout markers with blackout Will 
drive. (Threat detection easy with 


NVGs.) 


Normal parking/brake lights. (Vul- 
nerable to threat detection.) 


Ground Speed Limitations 


Most drivers tend to overdrive their capability to 
see. To avoid obstacles, you must understand the 
relationship between the NVG visual range 
capability and speed. 


Different light levels affect the distance at which 
you can identify an object. This, in turn, limits the 
ground speed at whic vou can safely drive. The 
range limitation graph (Figure 23-2) shows how to 
determine the maximum range that an object can 
be identified. It also gives the commander a good 
rough estimate of the Boggle working range. The 
graph addresses a hazard 3 meters in length and 15 
centimeters in diameter (the size of a small pole or 
a bare tree limb) with 30 percent contrast. 


To find the minimum range at which an object can 
be detected in a given ambient light condition, 


Minimal on third generation tubes; 
will degrade performance of second 
generation tubes. 


Will degrade all NVG performance. 


Not recommended. Will shorten life 
of NVGs and blind oncoming drivers 


Will degrade lead vehicle’s distance 
vision to some degree under low 


At low light levels (heavy overhead 
canopyor starlight), will degrade NVG 
performance. 


enhance near vision, 
degrade distance vision. May blind 
oncoming drivers with NVGs. 


Will seriously degrade all NVG per- 
formance and may blind oncoming 
rivers with NVGs. 


Countermeasures 


NA. 


Turn to lowest light level or turn off. 
Tape over noncritical lights. (May 
allow warning lights to go unnoticed.) 


Turn to towest light level or turn off. 
Tape over noncritical lights. (May 
allow warning lights to go un- 
noticed.) 


Use blackout (BO) lights. 


Tape over part of chemlight. Use BO 
lights. 


Tape over all but one of four markers 
on rear of vehicle. Tape over brake 
marker. 


but Turn off BO drive or ensure BO hood 
is adjusted so light only shines 


down. 


Use BO lights. 


follow the chart along the top at a point repre- 
senting the ambient light condition. Move down 
until the range curve is-intercepted. Read the mini- 
an anes Fmeters) an object can be identified at 
the left. 


After computing the range at which an object can 
be detected, use the eoue speed limitation 
graph (Figure 23-3) to determine a safe speed for 

riving with goggles. This graph gives the com- 
mander a good rough estimate of ground speed 
limitations tor nonconvoy movements. Follow the 

raph along the left side at the predetermined 

etection range. Move right until the 10-second 
driver pepo line is intercepted. (This line 
measures the time it takes for the operator to react 
to an object at a given distance and a given speed.) 
From the intersection, move down and read the 
safe ground speed for driving with the AN/PVS-5 
or AN/PVS-7. 
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PERCENTAGE OF MOON ILLUMINATION 


HAZARD DETECTION RANGE IN METERS 


10-5 10-4 


1% 5% 10% 25% 50% 


75% 90% 100% 


AN/PVS-5 & 7 
(2D GEN) 
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AMBIENT LIGHT LEVEL IN FOOTCANDLES 


THIS GRAPH IS NOT EXACT. 


FIGURE 23-2. Minimum Hazard Recognition Range. 


AR 600-55, Chapter 8, requires commanders to 
establish speed limitations for all modes of driv- 
ing while wearing the NVG. In deciding what 
those limitations are, they must consider the 
following factors as a minimum: 


The type of NVG being used for driving, the 
age of the tubes, and the generation of tubes 
(second or third) of the goggles. For example, 
an AN/PVS-7 equipped with third generation 
tubes will outperform an AN/PVS-5 with 
second generation tubes in terms of improved 
resolution. 


The type of vehicle used for training. 
Weather conditions. 


Mode of driving, such as convoy, off-road, and 
cross-country. 


Terrain. 
Amount of light available (Appendix D). 


Type of mission. 


NOTE: As a general rule, driving with 
NVGs should never exceed 25 MPH 
under any circumstance. Speed under 
convoy conditions should not exceed the 
limitations established for normal 
convoy movement without NVGs. 


Vehicle Preparation 


The design of some Army vehicles will affect your 

ability to see outside the windshield. To reduce the 

loss of night vision because of vehicle shortcomings, 

pepe prepare the vehicle for night driving with 
Gs, 


10-SECOND 
RESPONSE 


Ground Speed in MPH 
THIS GRAPH IS NOT EXACT. 


FIGURE 23-3. Ground Speed Limitations. 
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Dirty windshields can reduce your ability to see 
outside your vehicle. Keep them clean. Remove 
dirt, grease, bugs, and scratches before each 
mission. 


Vehicle instruments are easier to read under high 
levels of instrument lighting. However, the level of 
light needed for the best reading interferes with the 
gogele’s ability to see dim objects OUTSIDE the 
vehicle. Interior lights also interfere with §08 le 
performance. They reflect off the windshield, 
reduce outside visibility, and are subject to enem 

detection. To minimize these effects, turn off all 
interior lights and turn off or tape all exterior lights. 


Driver Preparation 


Proper preparation of the vehicle and ground 
facilities for driving with NVGs will contribute 
greatly to the success of a night mission. The 
mission, however, may fail unless you are physi- 
cally and mentally prepared. To ensure your 


readiness — 
e Keep physically fit. 
e Eat a well-balanced diet. 
e Get enough rest. 
e Avoid self-medication. 
e Avoid the use of tobacco and alcohol. 


e Learn and apply night vision principles 
(Appendix pr oe pero 


e Avoid all bright lights (including sunlight) 
during the day. Wear sunglasses when 
outside. 


e Participate in frequent night driving. 


Driving With Goggles and Emergency 
Procedures 


The ability to drive with NVGs is developed 
through cans The more you drive with goggles, 
the more you learn about them. As a result, you 
gain confidence in your ability and in the capability 
of the device. On the other hand, overconfidence 
is a main fault associated with NVG use. After 
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wearing the device for only a short time, you may 
feel you have complete visual acuity and depth per- 
ception when in fact you do not. 


Driving techniques and visual clues used during 
unaided night driving (without NVGs) also apply to 
aided night driving (with NVGs). The advantage of 
NVG use is improved ground reference and object 
identification. However, the field of view is greatly 
reduced. Use a continual scanning pattern to make 
up for this. To view an area while using NVGs, turn 
your head slowly until the goggles point in the 
desired direction. Rapid head movement can 
induce vertigo, which may lead to dizziness and 
nausea. 


WARNING 


Never use NVGs on public highways. The 
effect of oncoming headlights on the 
device may cause some very dangerous 
situations; the operator will be unable to 


see other objects in the field of view. If the 
light is sufficiently bright, the devices all 
have a bright source protection feature 
that shuts down the Rite to protect it. If 
the bright source protection is activated, 
the will be off for at least 2 seconds. 


Although unlikely to occur, drivers with NVGs 
may face the situation described above in an 
NVG-controlled training area. To minimize the 
effect of headlights from an oN vehicle on 
NVGs, SLOW DOWN. Look away so that the light 
source is just outside the gogele’s field of view. Pull 
off to the far right-hand side of the road, and stop 
the vehicle. NVG training at this point is now com- 
promised as other vehicles with headlights on ma 
appear. DO NOT CONTINUE DRIVING WIT 
Gs unless authorized by a responsible officer or 
individual, such as the range control officer. 


If your vehicle malfunctions while you are drivin 

with NVGs, or if the goggles fail or begin to fail, 
SLOW DOWN. Pull off to the far right-hand side 
of the road, and stop the vehicle. selec 
WARN approaching NVG-e ae drivers wit 

hand ant arm signals and NV -compatible light 
sources, such as an IR light stick or tactical flash- 
light. DO NOT turn on your four-way emergency 
flasher lights; they ma blind approaching drivers 
with NVGs. If your vehicle breaks down on a road 


hidden from approaching drivers by a curve or hill, 
walk back along the shoulder of the road to a posi- 
tion where you can signal them to slow down in 
time. Do not try to repair your vehicle while it is in 
an exposed position on the road! If you are ina 
vehicle and see the scene described above, SLOW 
DOWN and proceed with caution. 


If the NVG’s low battery indicator turns on, 
REPLACE the batteries. DO NOT WAIT until 
the goggles shut down due to a weak or dead bat- 
tery while driving. Slow down, pull off to the far 
right-hand side of the road, and stop the vehicle. 
You (or the assistant operator if accompanied b 
one) must warn ates traffic FIRST before 
you try to switch batteries from another NVG or 
replace the batteries if spares are available. DO 
NOT switch goggles or you will have to refocus the 
device to suit your eyesight. 


Operating a vehicle while wearing the gogeles 
(AN/PVS-7 series only) over the NBC protective 
mask further reduces the field of view to about 20 
degrees and is not recommended. 


Driving with one lens focused inside and one focused 
outside the vehicle can cause spatial disorientation 
(dizziness, nausea) and is not recommended. 
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The assistant (shotgun) operator plays an impor- 
tant role in driving with NVGs, e driver must 
focus the goggles for distance vision even though 
this makes instrument reading difficult. An assis- 
tant operator wearing NVGs can compensate for 
this by alternating between distance and close-up 
viewing and telling the driver the status of warn- 
ing lights, speedometer, fuel gauge, and other 
instrument readings. Depending on the vehicle 
configuration, the assistant operator may need to 
sit directly behind the driver to gain a better view 
of the instrument panel. The assistant operator 
must also use a slow scanning pattern and tell the 
ae of any obstacles inside or outside his field 
of view. 


When pane vehicles in areas where NVG tacti- 
cal lighting is used, trained ground guides 
equipped with NVGs should direct drivers to 
parking spots. Neither drivers nor guides 
Should remove their NVGs until the vehicle is 
in the desired parking spot. Modify flash- 
lights used by ground guides for NVG com- 
atibility (Table 23-2). Alternative light sources 
or use during tactical operations are available 
in the Army supply system. Table 23-2 lists 
NVG-compatible items and their stock numbers. 


Table 23-2. NVG-Compatible Light Sources. 


30-min high-intensity light stick (yellow), 6" 
12-hour low-intensity light stick (green), 6" 


3-hour IR light stick, 1 1/2" 


6260-01 -074-4230 
6260-01-074-4229 
6260-01 -247-0364 


3-hour IR light stick, 6" 6260-01-195-9752 


3-hour IR light stick, 15" 6260-01 -247-0366 


3-hour IR flexible band, 7 1/2" 
IR transmitter (battery-operated) 


6260-01-247-0365 
6240-01-275-8080 


IR paper 6230-01-074-4230 
Filter, flashlight (green) 6230-00-504-8341 


Filter, flashlight (blue) 6230-01-189-1480 
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Convoy Driving 


Convoy driving with the NVG pe some unique 
problems, some influenced by the type of terrain and 
road surface. The major concern is keeping a safe 
distance between the vehicles in the convoy. Resolu- 
tion, bar patterns, or IR light sticks affixed to the 
rear center of each vehicle are valuable aids to 
keeping safe distances between vehicles. 


Convoy movement over winding or hilly terrain can 
cause the loss of visual contact with the lead 
vehicle. Therefore, a high degree of speed dis- 
cipline is required to maintain safe distances. Dirt 
or extremely dusty surfaces also cause problems 
keeping visual contact with the lead vehicle. When 
driving on these surfaces, the convoy’s speed must 
be reduced. Convoys composed of different types 
of vehicles should proceed at the speed of the 
slowest vehicle. As a general rule, the speed limit 
should not exceed that established for blackout 
driving without the use of NVGs. 


For safety reasons, permit convoy driving with 
NVGs only if every diver and assistant operator 
are NVG-equipped. If insufficient quantities of 
NVGs prohibit this, a mix of NVG and blackout 
drive may be used. Group the NVG-equipped 
vehicles together at the rear of the convoy. Do 
not disperse and intermix them with other 
vehicles not equipped with NVGs. If grouped in 
this manner, be sure the last non-NVG-equipped 
vehicle has its rear blackout drive lights off. 


Motorcycle and All-Terrain Vehicle (ATV) 
Operation 


Motorcycles and ATVs may be operated with 
NVGs. Since a motorcycle or ATV operator does 
not have an assistant driver, the limitations of 
NVGs may require him to slow down propor- 
tionately more than a wheeled vehicle operator 
when using the goggles. A motorcycle or ATV 
operator usually requires much more training with 
Gs than a wheeled vehicle operator to achieve 
equal levels of proficiency and safety. The addi- 
tional weight that the goggles place on the 
operator’s head and the position of this weight may 
require the more ce or ATV operator to 
redevelop his sense of balance during training. 


In general, operate the motorcycle or ATV with 
headlights off, or at most, with blackout marker 
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lights on. Turn instrument lights off. Users of 
ART PVS-5 goggles should focus both tubes for dis- 
tance vision, even though this makes instrument 
reading difficult. 


The limited field of view of NVGs will have a 
greater impact on motorcycle and ATV users than 
on other vehicles. Operators must practice and 
train to turn their heads from side to side to make 
up for the loss of peripheral vision. 


NVG Training Mission Planning and 
Briefings 


Night driving operations are more easily conducted 
when ambient light sources fee the greatest 
amount of hemispherical illumination. Try to 
schedule qualification training on a night when 
the moon offers NOT LESS THAN 25 PERCENT 
ILLUMINATION (quarter moon) and is posi- 
tioned at least 30 degrees above the horizon. 


Every NVG training mission should be planned 
and briefed with all possible situations considered, to 
include deteriorating weather, disorientation, loss 
of depth perception, and equipment failure. All 
primary and assistant drivers must know their 
responsibilities under each situation. Communica- 
tion between driver and vehicle commander is criti- 
cal. The driver must constantly advise the vehicle 
commander of any reduction in vision. 


At a minimum these subjects should be discussed 
during a night vision gogele briefing: 


e Weather, including winds, sunset, moonrise, 
moonset, percent moon available, ambient 
light level, and effect of cloud coverage on 
ambient light levels. Weather forecasts 
should cover from 1 hour before trainin 
begins through 1 hour after training ends. 
actual weather conditions deteriorate, modify 
night training as necessary. 


e Light-level planning calendar. The commander, 
helped by supporting weather personnel, can 
develop a light-level calendar to predict when 
optimum levels of ambient light will exist. 

urther, a computer program termed 
NIGHTVIS provides NVG users with accurate 
forecasts Ne favorable/ unfavorable times of 
use. You can get this user-friendly software 


program by writing to Commander, US uy 
Atmospheric Sciences Laboratory, ATTN: 
ALCAS-AE-A, White Sands Missile Range, 
NM 88002-5501. 

e Visibilty restrictions, such as smoke, haze, or fog. 


e Hazard map review for obstructions located in 
the training area. 


e Mission to be performed. 
e Vehicle and site preparation/lighting. 


e Driver and assistant driver duties and 
responsibilities. 


e Parking and recovery plans. 


e Emergency procedures, such as what to do if a 
tube fails while driving. 


e Medical evacuation/fire support. 
e Personal equipment. 
@ Safety. 


Draw all charts, See and diagrams to scale as 
accurately as possible. Conduct a reconnaissance of 
the selected route during the day and night. The 
area should have a variety of road and terrain con- 
ditions available; for example, heavy/little overhead 
canopy, hilly roads, off-road terrain, unimproved 
roads, and good and poor contrast. It should also be 
an area where other traffic is precluded. 


Conduct the formal briefing far enough in advance 
of the scheduled departure to allow time to resolve 
any problems raised during the briefing. Schedule a 
final briefing just before departure time to- 

e Update weather conditions. 

e Confirm time schedule. 

e Discuss any mission changes. 


e Ensure goggles are property focused. 


e Ensure a sufficient quantity of spare batteries 
are available. 
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e Review safety precautions and emergency 
procedures. 


e Give the commander time to reemphasize 
important aspects of the mission. 


Commanders/team leaders should hold individual 
briefings after the formal briefing. Each driver 
should be required to discuss the entire mission. 


Support Requirements 


Support requirements for conducting safe NVG 
driver training include the following: 


e Before driving a route at night, check it during 
the day for obstructions. Post a hazard map in 
the briefing room. Update it when a new 
obstruction 1s detected. 


e Set up the tactical site/staging area lighting 
system for night training. Tactical lights for 
both aided and unaided vision are required 
when operating at a tactical site. 


e A command and control vehicle equipped 
with NVGs must be on the route durin 
qualification and refresher training. Establis 
communication between the command and 
control vehicle and the TOC. MEDEVAC 
and fire support personnel must be on site or 
on standby. 


e Get an eye chart from your servicing medical 
company. Make it available for drivers to 
properly focus the NVG before the start of 
actual driving. 


e If the route selected does not preclude other 
traffic, such as commercial traffic, military 
police support may be needed for traffic 
control purposes. 


WARNING 


Before training begins, all support personnel 
not involved with NVG training should be 


briefed on what will be going on and what 
they should and should not do; for example, 
random use of flashlights or other lights and 
walking around and between vehicles. 
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TRAINING PROGRAMS 


Command Considerations 


Commanders must fully understand the limitations 
and requirements of night driving operations. The 
success of any night operation depends on the 
amount and quality of preparation and training 
conducted before the mission. Night operations 
Salar extensive training and maximum support 
and attention from commanders. 


Commanders must establish and support night 
training programs. Mission goals must be realistic 
and developed around the proficiency and 
experience of the unit in night operations. 


Using drivers in day and night roles reduces their 
ability to operate effectively at night. Because night 
driving is more tiring than day driving, commanders 
must ensure that personnel ge every opportunity to 
rest. When drivers are scheduled for night driving, 
commanders should consider limiting workloads to 
night driving only. 


Maintenance Sven for day and night driv- 
ing are greater than those required for day opera- 
tions alone. To allow enough time for maintenance, 
commanders should decrease day operations when 
night missions are scheduled. Maintenance person- 
nel may have to be divided into two shiftss to sup- 
port day and night operations. 


Commanders should be alert to signs of fatigue, 
overconfidence, or carelessness that personnel 
engaged in night driving display. A carefully 
planned and executed nen driving safety aware- 
Ness program is essential for accident-free opera- 
tions. Commanders must ensure that leaders at the 
lowest level emphasize and enforce the spirit and 
the standards of this program. 


Commanders must ensure that proper facilities are 
available for night training. Failure to provide the 
proper training environment reduces an individual’s 
ability to perform night driving and creates an 
unsafe situation. 


Until the entire unit is fully trained in all aspects of 
night missions, commanders may consider dedicat- 
ing a platoon or company solely to tactical night 
operations. Once established and proficient, 
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this element can then help train the remainder of 
the organization. 


Since the introduction of NVGs, many units have 
established aggressive NVG training programs. 
Their experience has shown that night tactical mis- 
sions are much more effective under ALL ambient 
light levels when conducted with the use of NVGs. 


Psychological and Physiological Training 
Considerations 


Training with NVGs is relatively new and challeng- 
ing. Initially, some drivers may be bothered by sore 
neck muscles, headaches, and fatigue. Some may 
develop anxiety due to reduced depth perception. 
Most of the mental and physical effects of NVGs 
can be reduced if the following considerations are 
included in NVG training programs. 


The first NVG driving lesson should be conducted 
over a short range, for example, 3 to 5 kilometers, 
and when a high ambient light level exists. This 

rocedure introduces the driver to NVGs during 
ideal conditions; the short route helps prevent 
fatigue. As training progresses, conduct longer 
training periods in lower ambient light levels. 
Using these procedures increases the student's 
endurance and confidence. 


Students experience Bote fatigue during night 
driving. Duty hours for drivers, instructors, data 
collectors, and support personnel undergoing night 
training should not exceed 8 continuous hours a 
day. (Instructors conducting NVG training should 
be restricted to 4 hours of instruction within a 24- 
hour pee A typical duty day would be 1600 to 
0200 hours. To comply with this requirement, duty 
should be limited to driving and academic training 
only. Additional duty, requiring a soldier’s 
presence during the day, should be avoided when 
possible. 


NOTE: Aviation experience has shown 
that 1 hour of flying with NVGs equals 3 
hours of flying without them. 


Commanders should consider using reversed cycle 
training for personnel selected to receive NVG 
training. This procedure means training at night 
and ns during the day. It enables the soldier 
to physically and mentally adjust to night operations 


and provides continuity to a unit night training 
effort. Individual soldiers require at least 5 days to 
begin physical adaptation to a night training cycle. 
Physical ‘adaptation is essentially complete after 2 
to 3 weeks, but training efficiency is again reduced 
during the period of adjustment back to day cycle. 


Training Prerequisites 


Driving proficiency with NVGs can be maintained 

only through a training program that requires fre- 

sient NVG driving. Drivers who do not maintain 
VG proficiency must receive refresher training. 


In accordance with AR 600-55, Chapter 8, students 
must be licensed motor vehicle operators, receive 
NVG academic subjects before receiving hands-on 
training in a vehicle, and pass a written exam. 
Academic training makes students aware of the 
limitations of NVG driving and ensures a safer 
Operating environment. 


AR 600-55, Appendix J contains a list of mandatory 
academic subjects and driving (hands-on) tasks for 
driver qualification or refresher training, as well as 
instructor qualification requirements. 


An NVG-equipped instructor must be in the cab 
of the vehicle at all times during qualification/ 
refresher training. 


Exportable Training Package 


TC 21-305-2 is an exportable training package for 
units authorized either the AN/PVS-5 or 
AN/PVS-7 series NVG. It is available through 
normal publication channels. This training cir- 
cular includes lesson plans, advance sheets, paper 
copies of viewgraph transparencies, a sample 
training calendar, eye charts, written examination 
and quizzes with answer sheets, and a perfor- 
mance evaluation checklist (road test). Lesson 
plans contain the conditions and standards for 
those mandatory academic and hands-on tasks 
outlined in AR 600-55, Appendix J. 


Two training videotapes support this training 
and must be ordered separately through your 
local training and audiovisual center (TASC). 
The videotapes provide instruction on opera- 
tional functions, care, preventive maintenance, 
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and ve wear of the AN/PVS-5 series and 
AN -7B NVG. TC 21-305-2 provides 
instructions for ordering either video. 


Standing Operating Procedures 


Standing operating procedures should cover all 
aspects of a unit’s training program. Each 
operator should become thoroughly familiar with 
the contents of the SOP and of this chapter. The 
information that follows is minimal and is 
provided for guidance only. Each SOP must be 
developed to meet the particular training needs 
of the unit. The following information should be 
addressed: 


e Hemispherical illumination limitations for 
NVG training. 


e Rest requirements for personnel undergoing 
NVG training. 


e Vehicle lighting configurations for night and 
NVG driving. 


e Command and control vehicle for tactical 
operations. 


e Additional light sources authorized for 
G driving. 


e Care and security of the NVG. 


e Weather requirements for night and NVG 
training. 


e Vehicle speed limitations. 

e Emergency procedures whale driving with 
NVGs, such as gogele failure and vehicle 
breakdowns. 

e Driver and assistant driver responsibilities. 

¢ Qualification/refresher training requirements. 

e NVG instructor qualification requirements. 


e NVG licensing procedures (SF 46/OF 346). 


e NVG-related accident reporting procedures. 
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OPERATIONS UNDER BLACKOUT 
CONDITIONS 


When operating under blackout conditions, be 
sure your blackout marker Be are functioning 
properly. Lower the windshield to improve 
visibility. Drive at reduced speeds. If in a column, 
watch the rear blackout marker lights of the vehicle 
ahead to be sure you are following at the correct 
distance. Remember, the white blackout stoplight 
of the vehicle ahead is on the right and left side. 


Blackout Marker Lights 


To show the location of vehicles during blackouts, 
military vehicles are equipped with four blackout 
marker lights. Two of these lights are on the rear 
corners of the vehicles and the other two are on 
the front (Figures 23-4 and 23-5). They do not 
illuminate the road but indicate the position of a 
vehicle as much as 250 yards ahead, depending on 
the weather. They cannot be seen from an airplane 
flying higher than 400 feet. 


When operating a vehicle in a convoy under 
blackout conditions, if practicable post a person 
uur with a screened flashlight or large 
white piece of material in the rear of your vehicle 
to warn the following driver if he approaches too 
closely. An alert rear guard can usually detect a 
vehicle at a reasonable distance, even one with no 
lamps. In blackout operation, vehicles will main- 
tain a speed of 5 to 10 MPH (8 to 16 kilometers 
per hour). 


NOTE: When a vehicle is disabled on the 
side of the road, the driver is posted at 
the rear of the disabled vehicle with a 
screened flashlight or large white piece of 
material to warn approaching vehicles of 
the danger. 


Taillights. Each rear lamp has two pairs of “cat's 
eyes” that show red when on. Each pair appears as 
one red light when you are 60 to 180 feet aa to 60 
ards) away and as two pairs of cat’s eyes in each 
ight at less than 60 feet. 


Remember, one point of light tells you that you are 
too far behind the vehicle ahead. Two lights assure 
you that you are following at a proper distance. 

our lights warn that you are getting too close. 


23-14 


Non the blackout stoplight is a separate unit 
mounted on the right and left taillights. It flashes a 
white light when brakes are applied. 


Front Lights Each front light has one pair of cat's 
eyes. een white when on. Each pair appears 
as one light when you are more than 60 feet away. 
When you are 60 feet away, you can see one pair of 
cat's eyes in each light. This warns you that the 


vehicle is near. 
ON WHEN 
BRAKES ARE—> 
APPLIED 


© 


MORE THAN 180 FEET 


ON WHEN 
BRAKES ARE--> 
APPLIED 


©) 


BETWEEN 180 AND 60 FEET 


ON WHEN 
BRAKES ARE 
APPLIED 


LESS THAN 60 FEET 


FIGURE 23-4. Rear Blackout Marker Lights. 


© 


MORE THAN 60 FEET 


Clow 


LESS THAN 60 FEET 


FIGURE 23-5. Front Blackout Marker Lights and 
Blackout Driving Lights. 


Blackout Driving Light 


The blackout driving light is mounted to the left of 
the left headlight (Figure 23-5). It furnishes a dif- 
fused light beam for limited illumination when you 
are driving under blackout conditions. 
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CHAPTER 24 


MOTOR MARCHES AND CONVOYS 


The wheeled vehicle driver must know specific 
procedures for maintaining convoy speed, halting, 
and handling breakdowns. The driver must also 
know convoy and aircraft loading signals as well as 
NATO convoy flags. 


PROPER SPEED AND GAP 


The road, weather, and amount of space needed 
between vehicles to allow for stopping without rear- 
end collisions and for letting fasher-mioving vehicles 
pull into the column after passing determine speed 


and gap. 


Of all the space around your vehicle, the area ahead 
of the vehicle - the space you are driving into - is 
most important. You need space ahead in case you 
must suddenly stop. According to accident reports, 
trucks and buses most often run into the vehicle in 
front of them. The most frequent cause is following 
too closely. If the vehicle ahead of you is smaller 
than yours, it can probably stop faster than ie can. 
This may cause you to crash into it if you follow too 
closely. 


One good rule to determine how much space to kee 
in front of you is to allow at least one second for eac 
10 feet of vehicle length at speeds below 40 MPH. 
At greater speeds, add one second for safety. For 
example, if you are driving a 40-foot vehicle, leave 4 
seconds between you and the vehicle ahead; in a 
60-foot vehicle, 6 seconds. Over 40 MPH, you need 
5 seconds for a 40-foot vehicle; 7 seconds for a 
60-foot vehicle. 


To know how much space you have, wait until the 
vehicle ahead passes a shadow on the road, a 

avement marking, or some other clear landmark. 

hen count the seconds, one thousand and one, 
one thousand and two, and so on, until you reach 
the same spot. Compare your count with the rule 
of one second for every 10 feet of length. If you 
are driving a 40-foot truck and only count two 
seconds, you are too close. Drop back a little and 
recount until you have the right number of seconds 
of following distance. After some practice, you 


will know how far back you should drive. When the 
road is slippery, you need more space to stop. 


Maintain your proper place in the convoy. If you 
have no other orders, a good general rule is to keep 
a distance in yards that is twice the rate of speed at 
which you are driving. For example, if you are travel- 
ing at 25 MPH, leave 50 yards between your vehicle 
and the one just ahead at 30 MPH, 60 yards; at 35 
MPH, 70 yards; and so forth. Remember, this dis- 
tance is in yards, not feet. The number by which you 
multiply, in this case, 2, is called the speedometer 
multiplier (SM). The convoy commander may set a 
speedometer multiplier greater than 2. 


In applying the speedometer multiplier, you must 
be *h e to judge distances. You can do this more 
easily if you practice estimating distances. Take a 
known distance, such as the length of a truck or 
the distance between telephone poles; observe 
carefully how that distance looks to you. Try this 
in different light conditions, such as day, night, 
and dusk. You will soon be able to estimate dis- 
tances accurately. 


VEHICLE FAILURES 


If your vehicle fails while you are driving in a convoy, 
remember these basic rules: 


e Signal a stop and pull off the road. 

e Signal vehicles behind you to proceed. 

e Correct the trouble if possible and fall back in 
the column at one of the breaks (halts). If you 
or a mechanic left with you cannot repair the 
trouble, wait for the trail officer and tell him 


your difficulties. He will make the necessary 
arrangements. 


VEHICLE HALTS 


A convoy halt is made for your personal convenience 
and for checking your vehicle. Make the at-halt 
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preventive maintenance check at each halt. Be sure 
to keep off the road if possible while checking your 
vehicle. If you must halt on the road, designate your 
assistant driver as a guard to warn other traffic. 


AIRCRAFT-LOADING AND CONVOY 
CONTROL SIGNALS 


Use and obey hand signals in a convoy just as you 
would when driving individually. In addition to 
the signals for right and left turns, stopping, and 
so forth, you must learn convoy control signals. 
(Signals used by personnel directing the loadin 
of vehicles on aircraft are the same as those use 
for convoy control.) Whenever a march column is 
halted on a curve or downgrade, or whenever some 
drivers cannot see the signal, aes may be relayed 
along the column or transmitted by messenger to all 
concerned. 


NATO CONVOY FLAGS 


Mark each march unit of a convoy with flags 12 
inches high and 18 inches long. The lead vehicle has 
a blue flag; the rear vehicle, a green flag. Mount the 
flags on the left front of the lead and trail vehicles, 
respectively. There they will not interfere with the 
driver's vision or with any functional component of 
the vehicle. 


The convoy commander and march unit 
commander's vehicle must have a white and black 
flag on the left front bumper. This flag is divided 
diagonally from the lower left corner to the nates 
right corner. The upper left triangle is white; th 
lower right triangle, black. See FM 55-312 for addi- 
tional information. OCONUS convoys must comply 
with MACOM and host nation regulations. 
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CHAPTER 25 


OPERATION OF MOTOR VEHICLES ON AIR FORCE FLIGHT LINES 
(FOR AIR FORCE ONLY) 


Motor vehicles operating on the flight line are 
necessary to normal operations and maintenance. 
However, they present a clear and possible danger, 
both to aircraft and ground personnel. Careless- 
ness, haste, and disregard of existing safety stand- 
ards by flight line vehicle operators are inexcusable 
and are primary sources of aircraft collisions and 
personnel injury. This chapter discusses applicable 
directives covering flight line vehicle traffic. 


NOTE: For the purpose of this chapter, 
the term flight line” includes run- 
ways, taxiways, aircraft parking ramps, 
hangars, and associated maintenance /- 
servicing areas where aircraft ma 
be encountered, excluding aircraft on 
permanent static display. 


AUTHORIZATIONS 


Only operators and vehicles designated by the 
installation chief of airfield management, as 
ose in this manual and AFR 55-48, will 
be given access to the flight line. Before driv- 
ing on the flight line, these operators will be 
given special instructions on standard flight line 
traffic controls and tower signals, advised of the 
particular hazards involved, and tested to ensure 
the instructions are understood. These operators 
will complete local flight line drivers’ familiariza- 
tion training and possess proper documentation 
authorizing flight line driving. 


The individual’s commander will certify on 
AF Form 171 (Request for Driver’s Training 
and Additions to US Government Motor 
Vehicle Operator’s Permit) that the individual has 
attended the flight line driving familiarization pro- 
gram. Certification of completion will be entered 
on the operator's record, AF Form 483 (Certificate 
of Competency). 


No other person will be allowed to operate a 
vehicle on the flight line except for specified short 


periods and only by temporary written permission 
and instruction of the installation chief of airfield 
management as prescribed in AFR 55-48. Permits 
for driving on flight lines will be kept to a minimum, 
consistent with operations requirements. 


The installation chief of airfield management 
should periodically review the instructional material 
being presented to potential fright line vehicle 
operators to ensure that the material 1s current. 


Vehicle operators performing on-the-job training 
(OJT) for flight line duties will not operate a 
vehicle within 50 feet of aircraft. This restriction 
does not apply to fire fighting vehicles and equip- 
ment, OJT operators who are towing aircraft, 
loading/unloading materials-handling equipment 
(MHE), and aircraft-servicing vehicles. In all 
cases, drivers on OJT must be qualified to operate 
the vehicle, and the qualified instructor must 
accompany him. 


FLIGHT LINE SAFETY PRECAUTIONS 


Careful attention and strict adherence to flight line 
safety precautions will prevent accidental damage 
to aircraft and possible injury to both flight 
and ground personnel. Bicycle operators on the 
flight line will also conform to these measures. 
Observe the following pee at all times when 
operating vehicles on the flight line: 


e Do not drive vehicles within 10 feet of a 
arked aircraft, except when the aircraft is 
eing serviced, loaded, or off-loaded. Then 

use spotters to guide the vehicle’s approach to 
the aircraft. Never drive vehicles under any 
part of the aircraft. Also, do not back or 
drive vehicles forward directly toward any 
aircraft, except as authorized in certain 
loading, unloading, or fueling operations. In 
these cases, place pre-positioned wheel 
chocks between the aircraft and the 
approaching vehicle to keep vehicles from 
striking the aircraft. Post guides as a required 
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safety measure. Keep chocks in ones until 
vehicles leave from within the 10-foot safety 
distance requirement. When parked on the 
flight line, do not point vehicles directly 
toward an aircraft. Chock all powered vehicles 
and all equipment mounted on wheels that do 
not have an integral braking system when left 
unattended on the flight line. Leave vehicles 
unlocked with keys in the ignition when 
parked on the flight line. 


CAUTION 


All vehicles must approach parked aircraft 


with the driver's side of the vehicle toward 
the aircraft. 


e For maximum safety, do not park or drive any 
vehicle closer than 25 feet in front or 200 feet 
to the rear of any aircraft when engines are 
operating or are about to be started. Vehicles 

arked at the side of the aircraft will be 

ocated clear of the wing tips and will 
be clearly visible to personnel in the aircraft 
cockpit. 


Under no circumstances will vehicles stand in 
front of, or drive into, the path of taxiin 


aircraft except “guide” or “follow me” 


vehicles. No vehicle will be driven between the 
aircraft and the “follow me” guide. 


Operators must be particularly cautious when 
they must drive across silts They will 
completely stop at the runway holdline (two 
yellow parallel stripes painted on the taxiway 
binface) This marking is normally at least 
100 feet from the runway edge. 
Installation airfield management officers will 
survey vehicle runway crossing procedures 
annually to ensure that flight safety is not 
being compromised. If runway crossing 
conditions factors it, traffic signals, 
electrically controlled from the tower, will be 
installed. 


All flight line vehicles will fully stop before 
they enter or cross a taxiway. Before 
proceeding the operator will determine 
visually that the way is clear. 


e Vehicles on the flight line are a major source 


of foreign objects that damage aircraft tires 
and are ingested into jet engines with 
disastrous results. Before airfield operations, 
operators will ensure all equipment carried on 
their vehicles is properly stowed and secured 
and the vehicles are inspected for objects that 
could damage aircraft. When dual-wheeled 
vehicles are operated on unpaved surfaces, 
they frequently pick up rocks between the 
tires. Operators will stop when reaching the 
airfield pavement and remove any rocks that 
are wedged between the tires or treads. 


A serious mishap potential exists when 
vehicles are operated in the path of radio 
beams used for aircraft navigation. Flight line 
vehicle operators will be instructed on the 
location and necessary precautions to be 
taken when operating near such equipment. 


General-purpose vehicles will not tow com- 
pressors, auxiliary power units, and similar 
equipment unless prope equipped with 
hitches designed for that purpose. Tugs or 
other vehicles with suitable trailer hitches will 
normally be used. Equipment will never be 
towed faster than 15 MPH. Safety chains will 
not be required on aerospace ground 
equipment (AGE). Pintle hook safety pins 
will be used in all pintle hook towing 
operations. Vehicle and wheeled equipment 
that do not have integral braking systems, 
when parked within 25 feet of any aircraft, will 
have one rear wheel chocked fore and aft. 


Except in unusual places, general-purpose 
vehicles will not operate at a speed greater 
than 15 MPH while on the fight line. § ecial- 
purpose vehicles will not exceed 10 MPH. No 
vehicle will operate in excess of 5 MPH when 
near aircraft. Aircraft will not be towed at 
speeds greater than 5 MPH at any time. 
uring emergencies, fire and crash equipment 
and ambulances may exceed speed limits with 
prudence only when personnel and property 
are not endangered. Drivers will stop when 
emergency vehicles are seen or heard. 


Headlights shining toward a moving aircraft 
at night will be turned off immediately so the 


pilot will not be blinded or his night vision 
affected. The vehicle’s parking lights will be 
turned on so its position will be known. The 
headlights will remain off until the aircraft is 
out of range. During hours of darkness or 
inclement weather, all motor vehicles will 
normally use emergency warning flashers 
(directional lights front and rear) when 
parked on the airfield’s aircraft movement 
areas. Unit commanders may waive this 
requirement at locations where aircraft 
parking ramp lighting is otherwise ample or 
when vehicles are parked within clearly 
designated areas within the unit's own ramp or 
in any other areas that have been coordinated 
with the airfield manager. 


e Passengers in or on government vehicles will 
be particularly cautious. They will remain 
seated while the vehicle is moving and 

ap their arms and legs within the vehicle 

body. Passengers will not ride on tugs or 
towing vehicles unless a suitable seat with 
back and side guard is installed. They will 
not ride on any part of moving equipment 
not designed especially for pact ers. 

Passenger-carrying vehicles will stop only at 

the side of aircraft when actually loading or 

unloading personnel. 


e When the driver's seat is vacated, turn off the 
ignition, set the brakes, and place the gear 
lever in reverse gear. Use park if the vehicle 
has automatic transmission. 


e Use chocks to secure all vehicles and wheeled 
equipment that do not have an integral 
braking system when they are left parked 
unattended on the aircraft parking ramp. 


Aircraft-servicing support vehicles that require the 
vehicle engine to operate as the power source for 
auxiliary components may be left unattended while the 
engine is running. When the driver's seat is not 
occupied set the parking brake, place the transmis- 
sion in neutral or park, and chock the rear wheels. 
Applicable equipment includes lavatory-servicing 
trucks, vehicle- mounted aircraft baggage, belt con- 
veyors, water tank trucks, truck-mounted aircraft bag- 

age, truck-mounted air conditioners, fleet-sinking 

ig io trucks, refuelers, ambulances, and staircase 
trucks. 
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Emergency vehicles that must remain in operation 
at the scene of an emergency may be parked with 
the engine running, the parking brake set, the trans- 
mission in neutral or park, and the rear wheels 
chocked when the driver's seat is not occupied. 


AGE-towing vehicles may be placed in neutral and 
left running while the driver completes hooku 
operations. This facilitates movement of the AGE- 
towing vehicle by hand to align pintle and tongue. 
Drivers must shut off the vehicle, set the parking 
brake, and place the vehicle in park or reverse if 
they do not drive off with the AGE equipment 
immediately following hookup. 


CONTROL TOWER SIGNALS 


Tower personnel control all vehicles operating on 
the flight line. Vehicle operators will observe 
and obey their light signals and radio instruc- 
tions. Control tower light signals will be posted 
in plain view of vehicle operators on either the 
dash panel or other appropriate location. 


The following light signals flashed from the control 
ye! are designed to control flight time vehicle 
traffic: 


e Steady green light - clear to cross. 

e Steady red light - stop. Do not move vehicle 
e Flashing red light - clear runway/taxiway. 

e Flashing white light - return to starting point. 


e Red and green light — general warning. 
Exercise extreme caution. 


“FOLLOW ME” VEHICLES 


“Follow me” vehicles used to guide aircraft will 
be equipped with signs easily visible at night 
reading STOP and FOLLOW ME. They should 
also be equipped with two-way radio facilities for 
communication on control tower frequencies. 
When spp the parking spot, the “follow 
me” vehicle operator should illuminate the stop sig- 
nal, move the vehicle from the intended path of 
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aircraft travel, and position it laterally, clear to the 
aircraft wing tip. The marshal, who may be the 
vehicle operator, will then guide the aircraft to the 
parking spot using marshaling signals contained in 
app le Air Force directives. To accommodate 
the optimum safe taxiing speed of aircraft, guidin 
“follow me” vehicles can exceed the normal 1 
MPH flight line speed limit. Tugs will not be used 
as “follow me” vehicles at any time. 


REFUELING VEHICLES AND 
SERVICING EQUIPMENT 


Operators of vehicles and servicing equipment will 
approach the aircraft so that the operator's side is 
adjacent to the aircraft. At no time, except in cer- 
tain backing operations, will you drive your vehicle 
or equipment directly toward the parked aircraft. 
A sudden brake failure could result in collision. 
Where backing is absolutely necessary in the 
approach to aircraft, past a guide and place chocks 
to prevent your vehicle from backing into the 
aircraft. Even with this precaution, do not back 
toward the aircraft at a speed too fast for the 
bumper chocks to efficiently stop the vehicle in case 
of brake failure. 


When approaching an aircraft to be fueled or 
defueled by a truck, the operator will approach the 
aircraft parallel to the wings (except in instances 
where single point locations of the aircraft require a 
different approach). Check with your supervisor 
for specific instructions. Always remember to leave 
the vehicle door ajar while servicing operations are 
performed so that you can move the vehicle more 
quickly in an emergency. 


Stop the fuel-servicing equipment at least 20 feet 
from the aircraft, upwind if possible, and move into 
servicing position cautiously upon signal from 
directing personnel. Keep a distance of 20 feet 
between the fueling unit and aircraft fuel intake 
and/or vents. Keep a minimum of 10 feet at all 
times between the fueling unit and any portion of 
the aircraft. Check to see that suitable tire extin- 

uishers are in position before beginning fuel trans- 
er operations. When servicing aircraft with 
vehicles equipped with power takeoff in lieu of a 
ieee engine, keep a 10-foot minimum clearance 

etween the vehicle and the leading edge of the 
wing. Do not back these vehicles toward the trail- 
ing edge of the wing. Exercise caution to make sure 
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that the prime mover exhaust system is outside the 
minimum 20-foot separation distance from the 
aircraft filler points or vents. 


Never drive or park fuel-servicing vehicles under 
any portion of the aircraft. 


TO 00-25-172 has additional guidance on position- 
ing ne vehicles and servicing equipment for 
aircraft. 


AIRCRAFT-TOWING VEHICLE 
OPERATOR’S RESPONSIBILITIES 
AND QUALIFICATIONS 


Towing aircraft is, in itself, not a hazardous 
operation when done properly. Experience has 

roven that inexperienced personnel and failure 
0 follow established towing procedures con- 
tained in applicable rules and regulations usually 
cause towing mishaps. 


As a towing operator, you must operate your 
vehicle in a safe manner. Follow the instructions 
your team supervisor issues. Also obey emergency- 
stop instructions given by any team member. 


The OJT operator will receive special towing 
equipment training in his organization oy 

ualitied instructor personnel who are qotouen y 

amiliar with the type of equpne and operating 
procedures to be performed. The OJT operator 
will possess a current AF Form 2293 or 
OF 346 when operating special-purpose vehicles 
with more than 14°00 CVW. A current 
AF Form 2296 will be on file in the base driver 
evaluation section. 


An authorized, qualified instructor will be in the 
towing vehicle when training is conducted. 
Operators will receive training on each specific 
type of towing vehicle that they are to operate. 
Qualifications will be entered on their AF 
Form 2296 and OF 346. Training will be con- 
ducted for each specific piece of equipment towed 
by pintle hook on/off base. Qualifications will be 
entered in the appropriate training records. 


Vehicle operators will not tow aircraft unless 
accompanied by a qualified operator in an 
authorized seated position who is certain that the 
student has been sufficiently instructed and trained 


on the Ope of towing vehicle being used and 
aircraft to be moved. 


When approaching the aircraft to be moved, the 
tow vehicle operator will stop at least 50 feet from 
the aircraft. He will proceed only on specific 
instruction from the noncommissioned oflicer in 
charge (NCOIC) of the towing team. The tow bar 
will be unhooked from the towing vehicle and 
moved into the aircraft hookup position by hand. 
The operator will not exceed a maximum speed of 5 
MPH. Before the towing vehicle is unhooked from 
the aircraft, put chocks in place and set the aircraft 
rakes. 


Towing equipment will not be dispatched to or 
operated by personnel not having a current 
operator's permit (properly authenticated for the 
type of vehicle being requested). 


FORKLIFT OPERATOR’S 
INSTRUCTIONS 


The forklift in its various sizes and capacities is the 
basic piece of aircraft cargo-handling equipment. 
It is used mainly for moving cargo to and from 
aircraft and for raising and lowering loads between 
the ground and the aircraft. Forklifts will be 
operated at all times only by licensed drivers. They 
will never be driven faster than 10 MPH on ramps 
or 5 MPH close to aircraft. 


Forklift Maneuvers 


When maneuvering forklifts close to aircraft, use a 

uide to help the driver determine safe clearances. 

se bumper blocks placed on ramps to prevent 
unintentional contact with aircraft. Before lifting or 
lowering a load, completely stop the forklift. At no 
time will forklift drivers raise or lower a load while 
nn Forklifts will never be driven under an 
part of an aircraft except when the type of aircraft 
involved requires it. When long distances must be 
traveled or when bulky loads are carried, the 
forklift will be driven in reverse so the operator has 
a less obstructed field of vision. The forks of 
parked forklifts will be lowered flat on the ground 
to prevent injury to personnel working or walking in 
the area. On parked and unattended forklifts, the 
operating levers will be in neutral, the ignition 
switched off, and the hand brake set. This will be 
done whenever the forklift is unattended. 
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Forklift Operation and Safety 


WARNING 


Operating forklifts with extension tines will 
change the center of balance and lessen 


the weight that can be safely lifted. OSHA 
standards should be met or a variance to 
the OSHA standards should be approved 
before use. 


Use the following general guide for safe and effi- 
cient operation of forklifts in cargo handling: 


e Stay within rated capacity. 


e Lift with mast vertical or tilted slightly back, 
never forward. 


e Keep loaded fork tines as low as practicable 
while moving. 


e Do not raise or lower load while traveling. 

e Watch rear-end swinging. 

e Proceed slowly and cautiously around corners. 
e Watch blind corners; signal with horn. 

e Select lower gears before descending ramps. 
e Avoid sudden stops or starts. 


e Do not descend ramps with load in front. 
Back down slowly. 


e Watch overhead clearances. 


e For better vision, drive backwards with bulky 
loads. 


e Ensure floor strength is adequate to support 
both vehicle and load. 


e Use care in high-piling watch for falling stock. 
e Be careful when handlin ons lengths of bar 


stock, lumber, and so forth. Watch swing, and 
if necessary, use a walking guide. 
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Keep load against carriage. 

Keep load balanced laterally. 

Spread forks according to load width. 
Lower heavy loads slowly; stop them slowly. 
Keep clear of loading dock edges. 


Check bridge plates between loading docks, 
trucks, and cars for sufficient width, strength, 
and security. 


When loading or unloading highway trucks or 
trailers, be sure vehicle brakes are set and/or 
wheels chocked and support vehicle body with 
jacks or braces if springs are weak. 


Never tilt an elevated load forward except to 
place it on a stockpile. 


Be sure all objects of irregular shape, 
including aircraft engines, are securely 
chained to the forklift frame before being 
raised lowered, or moved. Normally, place 
large irregularly shaped objects on pallets 
‘a stability before raising or transporting 
them. 


Do not exceed 5 MPH around aircraft. 
Let only the operator on the forklift. 


Check foot brakes and hand brakes for 
effective operation. 


Do not load or unload cargo while aircraft is 
being serviced with fuel or oxygen. (For 
exception, refer to TO 00-25-172.) 

Keep an adequate fire extinguisher available. 


Have tail stand installed on tricycle-landing 
gear-type aircraft (ii equipped). 


Have adequate lighting. 

Remove ice and snow from area before 
loading and unloading or make the area safe 
by using appropriate materials. 


Use extreme care when operating on loading 
docks that are wet and slippery. 
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APPENDIX A 


INTERNATIONAL MILITARY ROUTE SIGNS (NATO) AND ROAD 
SIGNS 


The international military route sign system can 
be used with any existing civil system to meet 
military requirements in areas where North At- 
lantic Treaty Organization (NATO) military for- 
ces are operating. 


INTERNATIONAL MILITARY ROUTE 
SIGNS (NATO) 


Standard military signs include hazard (warning) 
signs, regulatory signs, and guide signs (Figures A-1 
through A-6). 


Hazard Signs 


These signs indicate traffic hazards, such as road 
junctions and dangerous curves. They are cone 
used only in areas under military authority. Hazar 
signs are square and placed with one corner point- 
ing downward. A purely military sign not included 
in the host-nation’s system will have a yellow back- 
ground with the legend or symbol in black. In the 
case of a sign included in the Geneva Convention or 
host nation’s system, the appropriate sign is shown 
on the same yellow background. 


Regulatory Signs 


sao signs are used to regulate and control 
tratfic. They are square and have a black back- 
Found on which the legend is shown in white with 
the following exceptions which are in different 
colors: bridge classification signs, stop signs, no 
entry signs, and signs erected by the military for the 
control of civilians under specified circumstances. 


Guide Signs 


Guide signs are used to indicate locations, distan- 
ces, directions, routes, and similar information. 
Guide signs for routes are rectangular with the lon 
axis vertical. The appropriate legend or symbol an 
route number are shown in white on a black back- 
ground. Guide signs for casualty evacuation routes 
are either rectangular or shaped like a cross with 
red symbols on a white background. 


Directional discs are used with other guide signs to 
indicate the direction of a route or with any major 
unit or formation sign to indicate the route to that 
unit. The disc is less than 16 inches in diameter and 
bears a black arrow on a white background. Eight 
equally spaced holes around the rim allow the disc 
to be nailed with the arrow pointing in any desired 
direction. 
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DANGEROUS BENDS : 3 CROSSROADS 
T JUNCTION 
BRIDGE 
OUT 
Y JUNCTION REGULATORY SIGNS 


ONE 


= 
WAY 
Aa™= @g@ 


SPEED LIMIT NO ENTRY 


FIGURE A-1. Hazard and Regulatory Signs. 


ROUTE 205 205 
an © +) 


ROUTE TO FRONT ROUTE TO REAR NORTH BOUND TRAFFIC 
STRAIGHT ON TURN RIGHT TURN RIGHT 


DIRECTIONAL 
DISCS 


STRAIGHT ON 


CASUALTY 
EVACUATION 
ROUTE 


(ALL NATIONS EXCEPT TURKEY) (TURKISH MEDICAL UNITS) 


DETOUR ; 
SIGNS 


FIGURE A-2, NATO Guide Markings. 
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A| A 


Bicycle Crossing Dangerous Downgrade Dangerous Upgrade Rough Road 


V'® 


Signal Lights Ahead Yield Right of Way Maximum 


Height Allowed 


Prohibited Entry Prohibited Distance to Guarded 
Temporary ‘GO’ Sign For All Vechicles Railroad Crossing 


Restricted No Stopping No Stopping No Passing End of No Passing Zone 


FIGURE A-3. International Road Signs. 
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ee aie 


A 2 


Construction Site Drawbridge Ahead 


Vehicles Above a 
Specific Axle 
Weight Prohibited 


Guarded 
R.R. Crossing 


Slippery Road Children 


@ | @ 


Maximum Maximum 


Width Allowed Weight Allowed 


No Vehicles Carrying 
more than 3000 
Liters of Pollutants 


Distance to Unguarded 
Railroad Crossing 


R.R. Crossing 


Railroad Crossing 


~ 
‘ 3 Stunden 


No Passing for Trucks 
in Excess of 2.8 Tons 
Authorized Weight 


Limited Parking Place 
‘Clock Card’ 
inWindshield 


End of No 
Stopping Zone 


End of No Passing Zone 


FIGURE A-3. International Road Signs (Continued). 
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Quay or River Bank 


A 


Wild Animal Crossing 


Motor Vehicles 


A 


Low Flying Aircraft 


fan 


Domestic Animal Crossing 


Tractors and trucks with 
an authorized loaded 
weight of more than 

2.8 tons (3.08 US tons) 


A|B 


Pedestrian 
Crosswalk Ahead 


— -_ 


ZOLL 
bk] 
OOQUANE 


Customs Control SMOG. Motor Vehicle 


Pedestrian Crosswalk 


Prohibited prohibited Traffic Prohibited 
Unguorded Maximum Oncoming Traffic 
RR. Crossing Speed Limit End of Speed Limit has Right of Way 


Oncoming 
Traffic Must Wait 


End of Restriction Soft Shoulder 


No Stopping on Shoulder 


FIGURE A-3. International Road Signs (Continued). 
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© 


Priority Road 


© 


End of Priority Road 


> 


Pedestrians Only 


Priority Road 


O 


Snow Chains 
Mandatory 


U22 


t 


Autobahn Detour 


cy’) 


Horsemen Only Bicycle Only 


IV 
a r4 


End of 
Motor Vehicles Only 


Autobahn 
Direction Sign 


' 
| 


Detour Route Marker Direction to Autobahn 


Lane Markings Pedestrian Crosswalk 


(Painted on Pavement) 


White Center Lines 


FIGURE A-3. International Road Signs (Continued). 


Taxi Parking Only 


O 


Mandatory 
Direction of Travel 


Priority Road Ahead 


G 


Mandatory 
Direction of Travel 


—Einfanrt 


Entrance to Autobahn 


One-Way Street 


@ 


Mandatory 


First Aid Station 


| Ausfahrt 


Direction to Autobahn 
Exit from Autobahn 


Stuttgart 


Change of 
Traffic Lanes 


k 


No Parking 


Bypass Routing Detour 


Streetcar 
Stop 


Bus Stop 


! Weiler ee 


Place Name 


In Direction of Arrow 


Direction of Travel 
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One-Way Street 


® 


Mandatory 
Direction of Travel 


Telephone 


[| ™& > 
= 
(> 


Direction of Travel 


Federal 
Highway Number 


FIGURE A-3. International Road Signs (Continued). 
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Compulsory End of Compulsory 
Dead End (Children Playing) Minimum Speed Minimum Speed Zone 


e 


Mandatory Mandatory Traffic Directed by 
Direction of Travel Direction of Travel Water Protection Area School Guard 


70-110 
"km 


Recommended 
Minimum and Parking on Curb Parking Area 
Police Maximum Speeds Permitted 


ahnhof 
— Remagen . 
| Gem techtinghovsen | penne: 


Direction Marker Direction Marker Built-Up Area (Front) (Reverse) 


Built-Up Area 


European Highway 


FIGURE A-3. International Road Signs (Continued). 
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J 
fy UZ f, 


Left and Right 
Traffic Stop 


Front Traffic 
Stop 


Traffic From 
Left Go 


Traffic From 
Right Go 


FIGURE A-4. Signals Given by Traffic Control Personnel. 
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5 OT gh 
SCE 


* 


1. OPEN UP (EXTEND DISTANCE BETWEEN 2. CLOSE UP. Extend the left arm sideward to the 
VEHICLES). Extend left arm horizontally to the side, horizontal, palm up. and raise it to the vertical. Repeat 
palm to the front, then move arm downward to an angle several times. 

45° below horizontal. Repeat several times. 


3. PASS AND KEEP GOING. Extend left arm horizon- 4. MOVE IN REVERSE. Face the unit being signaled and 
tally to the side, palm to the front, and describe large raise hand to shoulder level in front of the body, palm to 
circles to the front by rotating arm clockwise from the the front; extend arm forward to the full extentina 
elbow. pushing motion, keeping the palm to the front. 


FIGURE A-5. Convoy Signals Given From a Vehicle. 
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Signal No 1 - Come Ahead 


Flashlights on only when motioning in 
desired vehicle direction. When using con- 


ventional flashlights, direct lights forward. 


Signal No 2 - Slow Down 


FIGURE A-6. Convoy Control and Aircraft-Loading Signals. 
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Signal No 3 - Stop or Halt 


> 

= 

x 
. 


Light in right hand pointed upward, blinking. 
When using conventional flashlights, direct 
light in right hand forward, blinking. 


Signal No 4 - Move in Reverse 


Lights on only when motioning in desired 
vehicle direction. When using conventional 
flashlights, direct lights forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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DAY 


Signa! No 5- Turn Left 


\ 9 
, bs 
\ Artie 


Wao =a 


When using conventional flashlights, direct 
light in right hand forward. 


Signal No 6 - Turn Right 


verge 


~ 


When using conventional flashlights, direct 
light in left hand forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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DAY 


Signal No 7 - Turn Off Engine 


When using conventional flashlights, direct 
light in right hand forward. 


we 
~ 
~ 
= 
. 


When using conventional flashlights, direct 
light in right hand forward. 
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DAY 


Signal No 9 - Start Engines 


When using conventional flashlights, direct 
light in right hand forward. 


When using conventional flashlights, direct 
lights forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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DAY 


Signal No 11- Assemble 


When using conventional flashlights, direct 
light in right hand forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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Signal No 13 - Mount 


When using conventional flashlights, direct 
light in right hand forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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DAY 


Signal No 14 - Attention 


When using conventional flashlights, direct 
light in right hand forward. 


Signal No 15 - Ready 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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Signal No 16 - Extend (Open Up) 
Mi 
SWE U/ 


Sy Me 


- 
” 


cullen Plus, 
~ - 


Py 
-, 
re 


Prrtgp as 


Lights on only during downward movement. 
When using conventional flashlights, direct 
lights forward. 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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Signal No 17 - Close Up 


a\ieeeel z ¥ é r Wee 
- Cc Ir) 


-~— CWI 4 ~ 
weTNIIT C * TITTKEON 


Lights on only during upward movement. 
When using conventional flashlights, direct 
lights forward. 


FIGURE A-6. Convoy Control and Aircraft4oading Signals (Continued). 
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DAY 


Signal No 18 - Close Up and Stop 


tights forward. 


Signal No 19 - By the Flank 


FIGURE A-6. Convoy Control and Aircraft-loading Signals (Continued). 
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APPENDIX B 


EXTRACT OF STANAG 2025 


BASIC MILITARY ROAD TRAFFIC REGULATIONS 


Annexes: 


Related Documents: 


(EDITION 5) 


A. Driver Hand Signals to Be Used by Drivers of 
Left Hand Drive Milicary Vehicles 

B. Driver Band Signals to Be Used by Drivers of 
Right Hand Drive Military Vehicles 

C. Rand Signals to Be Used by Military Traffic 
Control Personnel 

D. Standard Layout for Offence Report to Be Used by 
NATO Traffic Control Personnel 

E. Example of bistinguishing Cuffs 


F. (Part I) - Hand Signals for Guiding or 
Marshalling Single Vehicles by Day 
(Pare II) - Hand Signals for Guiding or 


Marshalling Single Vehicles when Visibility 
Precludes the Use of Day Signals 


STANAG 2010 ENGR - Military Load Classificacion 
Markings 

STANAG 2021 ENGR = Computation of Bridge, Rafe and 
Vehicle Classifications 


STANAG 2027 OP - Marking of Military Vehicles 

STANAG 2154 M&T -~ Regulations for Military Motor 
Vehicle Movement by Road 

STANAG 2174 M&T = Military Routes and Route/Road 


Networks 
4m™ 
1. Th2 aim of this Agreement is to standardize basic military road 
traffic regulations for NATO forces. 
AGREEMENT 
Ze Participating nations agree to adopt the basic ailitary road 


traffic regulations 


in particular as regards to the movements of 


vehicles or columns in an area under the control of ea different 


suthority. 


-l- 
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GENERAL 
3. This agreement is divided into five parts: 


Part 1 - General Regulations for Military Road Traffic Control 
Organization 


Part 2 = Action by Rcad Traffic Control Elements 


Part 3 = Road Traffic Regulations to Be Observed by Orivers of 
Military Vehicles 


Part 4 = Traffic Control Personnel and their Relationship with 
Military Road Users 


Part 5 - Signals for Guiding and Marshalling a Single Vehicle 
DETAILS OF THE AGREEMENT 
PART 1 ~ GENERAL REGULATION FOR MILITARY ROAD TRAFFIC CONTROL ORGANIZATION 
4, The Military Road Traffic Control Organization is intended to regulate 
control and facilitate the movement of military vehicles and colums of 
vehicles by road. 
5. Within each area of responsibility, the overall steps taken by the 
appropriate authority to organize and control Military Movement by Road consti- 
tute a Road Traffic Plan which serves as the basis for preparing road movements 


orders and instructions. 


6. The Road Traffic Plan and related orders must enable those concerned 
to ascertain: 


a. General traffic regulations affecting military vehicles in 
particular. 


b. The layout of the routes which it will be required to follow, and 
the details relating to those routes; 


(1) Controlled routes 
(2) One way route sections 
(3) Authorized or prescribed speeds 


(4) Special orders applicable te certain route sections or to 
certain critical points 


(5) Location of traffic control posts 


a 
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NATO UNCLASSIFIED 
ce. Priorities allocated to certain vehicles or columns. 


d. Various prohibitions or restrictions (parking, overtaking, 
etc). 


e- Regulations relating to day or night traffic and in 
particular: 


(1) The lines beyond which the movement of vehicles and the 
lighting of signa are subject to reduced lighting 
conditions or blackout condircions. 


(2) If appropriate, route sections on which rcad markings 
are used. 


f. The conditions under which the appropriate authority wishes 
to be kept informed of the execution of novements. 


PART 2 = ACTION BY ROAD TRAFFIC CONTROL ELEMENTS 


7. To ensure implementation of the Road Traffic Plan and the 
execution of related orders as well as for the purpose of being kept 
informed of the execution of current movements, the responsible national 
territorial authority has Road Traffic Control elements at its 
disposal. 


8. These elements are the representatives of che responsible 
maCional territorial authority. As such, the orders and instructions 
given by them aust be obeyed by all aflitary road users, irrespective of 
aationality. In accordance with NATO slert measures, responsibility for 
militar traffic will be transferred to the appropriate silitar 
commanders in the combat zone. 


9. Road Traffic Control elements can be: 
a. Military or Civil Police Units. 
b. Special Military Units. 
10. These units discharge their task by saeans of: 


a. Traffic Control Posts set up along the routes as necessary 
and staffed by Traffic Control personnel. 


b. Mobile patrols (may be air pacrols) or guides. 


-3- 


NATO UNCLASSIFIED 


B-3 


FM 21-305/AFMAN 24-306 


HATO URCLASSIF LED 
¢- Erection of the signs and equipment described in STANAG 2175 
and any other temporary device for the purpose of regulaticg 
the flow of traffic. 


Ll. Their primary duties are to: 


@- Apply traffic regulaticns by enforcing the Road Trafr:- 
egulations, the instructions given by military and civil 
road signs and the instructions contained in the Road Traffic 
Plan. (For this purpose, they are empowered to prohibtc 
access to controlled routes for which a movement credit {gs 
required to any military column and/or independent military 
vehicle not in possession of one.) 


b. Take appropriate action to prevent or reduce congestion. 


(For this purpose they must be familiar with their allocated 
area and available detours.) 


C+ Supply military road users with al] information and 
guidance which they may require. 
12. When these units have the task of keeping the responsible 


national territorial authority informed of the execution of movements, 
they set up on the routes Traffic Control Posts equipped with necessary 
means of coumunication and in possession of the movement plan for these 
routes. 


13. These Traffic Control Posts are indicated by panels of the type 
defined in STANAG 2174 erected along the route at a suitable distance on 
either side of and close by the Control Post. 


14. Action by column commanders on passing Traffic Control Posts is 
given in STANAG 2154. 


15. When the movement of a column of one nationality is controlled by 
an authority of a different nationality, representatives of the National 
Command to which the column belongs may be posted alongside the Control 
Post Commanders. 


16. Action by the Traffic Control elements {s facilitated by the 
erection of the signs and equipment stated in STANAG 2174, and any other 


temporary device for the purpose of easing the flow of columns, at 
particularly difficult points along routes. 


oa 
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PART 3 = ROAD TRAFFIC RECULATIONS TO BE OBSERVED BY DRIVERS OF MILITARY 
Vices” ne 


ed 


17. Civil Traffic Regulations 


s- Road Traffic Regulations. The drivers of military motor 
vehicles are at all cimes subject to the road traffic 


regulations of the country in which they are driving. 


b. Road Traffic Signs. Except in the cases referred to in 
STANAG 2176 drivers of military motor vehicles must at all 
times obey the civil road traffic signs of the country in 
which they are driving. 


c+ Training. All drivers of military motor vehicles aust be 
Instructed on the traffic regulations of the country in which 
they are to drive including the signals given by civilian 
and/or military personnel engaged in traffic control as well 
as the civil road traffic signs, including {n particular, the 
right of way signs used at road intersections. 


18. Military Road Traffic Regulations 
a. Speed Limits 


(1) Military vehicles, whether aoving in columns or as 
single vehicles, must abide by the speed limits laid 
down by the responsible national silitary territorial 
authority controlling road sovements in the area 
concerned. These speed limits will, in principle, 
exceed or, in the case of minimum speed limits, be less 
than civil speed linfts applying to the roads in 
question. 


(2) In all intermallied orders relating to road movement 
(e.g. standing orders, movement orders), speeds must be 
described both in “kilometres per hour” (ka/h) and 
“giles per hour” (MPH). 


b. Signals by Drivers of Military Vehicles 


(1) All drivers of military vehicles aust indicate changes 
in direction by the use of the {illuminated direction 
indicatora with which vehicles are equipped except when 
their use {is prohibited (in particular forvard of the 
light line) e 


- § — 
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NATO UNCLASSIFIED 


(2) When the use of {illuminated direction indicators is 
prohibited, or where che technical manufacturing and 
usage characteristics of vehicles are incompatible with 
the fitting of illuminated direction {adtcators, all 
drivers of military vehicles must indicate changes of 
direction by use of hand signals. 


(a) In countries where traffic normally drives on the 
right hand side of the road, drivers mist use the 
signals described and {llustrated in Annex A to 
this STANAG for Left Hand Drive vehicles and in 
Annex B to this STANAG for Right Hand Orive 
vehicles. 


(b) In countries where traffic normally drives on the 
left hand side of the road, these signals will not 
apply, and drivers must use the signals given in 
the Road Traffic Regulacions of che nation 
concerned. 


(3) In addieion, indication of intention will be given by 
the use of the signals described and illustrated in 
Annexes A and B of this STANAG where applicable. 


Stopping of Single Military Vehicles. When the driver of a 


Single military vehicle has to stop his vehicle: 


(1) He must indicate to drivers behind thac he is stopped 
and that if safe they may pass. 


(2) He wust place a reflective warning triangle, if he is 
equipped with one, beside the road at least 100 metres 
behind his vehicle to warn approaching traffic of its 
presence. He must then stand in a safe position where 
he can best signal traffic sround his parked vehicle 
when parking off the road is not possible and if no 
Traffic Control personnel are present. 


Movement over Bridges, etc. 


(1) STANAG 2021 indicates the relationship between the 
classification number of a vehicle and those of bridges 
and rafts. No driver must move his vehicle on to a 
bridge or raft {f his vehicle bears a classification 
number higher than that of the bridge or raft as 
established by STANAG 2010, unless directed to do so by 


Traffic Control personnel. 
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(2) All allicacy traffic approaching oc crossing ‘Srilges 
under repair, temporary bridges and rafts aust move with 
pacticular care. 


e. Military Road Signs 


(1) ALL drivers of military vehicles must be taught and, 
where appropriate, must obey the military route signs 
given in STANAC 2174: 


(2) when responsibility for military traffic in a combat zone 
is transferred to a military corm-ander, military road signs 
will take precedence over civilian road signs. 


Ff. Priority Vehicles. All drivers of military vehicles sist 
facilitate the novesent of any vehicle which has priority on 
the road. Military priority vehicles are marked in 


accordance with the provisions of STANAG 2027. 


PART 4 ~ TRAFFIC CONTROL PERSONNEL AND TREIR RELATIONSHIP WITH MILITARY 
F0AD USZRS 


19. Traffic Control Personnel. For the purpose of this agreement the 
term “Traffie Control Personnel” is used to denote any person acting 
undec the orders of the natfonal territorial authority responsible for 
traffic concrol and instructed by this authority to facilitate the 
movenent of traffic and to prevent and/or report any breach of road 
traffic regirlations. 


20. Distinguishing Cuffs 


a. All ailttary traffie control personnel, when on duty, must 
weac and be distinguished by a reflective white cuff, with 
longitudinal lfight-reflecting stripes, given a white or 
yellow effect to be worn on each sleeve. 


b. As a guide, refer to Annex E. 
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Duties and Powers of Traffic Control Personnel. fraffic Control 
personnel vhen on duty, suse be empowered to give the drivers of 
military vehicles: 


a. Any order desf{gned to ensure that the traffic regulations 
imposed by the national military territorial authorities 
respousible for the preparation of the Road Traffic Plan 
and/or the appropriate Road Traffic Regulations are observed. 
These aust (nclude but are not restricted to: 

(1) Direcrion of traffic. 

(2) Speed limits. 

(3) Authority or prohibition to move on certain roads. 
(4) Lighting regulations. 

(5) Application of priority of movements. 

b. Any order designed to facilitate road movement or to prevent 
accidents. This must include, but is not restricted to the 
following: 

(1) To stop, to slow, to parc, to speed up, etc. 

(2) Noe to overtake. 

(3) Not to enter a certain route. 

(4) To facilitate the movement of traffic at cross roads. 

(5) To be concerned with the evacuation of broken down 
vehicles. 

Indication of Direction to Be Followed. Drivers of single 


military vehicles or column commanders are responsible for finding their 
own way. 


The only exceptions to this rule are: 


Taportant movement serials planned by movement staffs, for 
which Traffic Control personnel msy be ordered to direct 
traffic on a given route. 


Local diversions reconnoltred and identified by responsible 
Traffic Control personnel. 
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23. Information to Drivers, etc. Traffic Control personnel on duty 
may be authorized to give certain specific information to drivers of 
ailitary vehicles, vith the object of assisting them, in particular as 
regards to their routes, the location of supply points, recovery posts, 
ewergency posts, etc. Where Traffic Control personnel are asked for 
information which they are not authorized to give, or where they are noc 
satisfied that the enquirer {s competent to receive such informacion, 
they muse refer the enquiry to the next superior officer or the nearest 
Traffic Concrol Posts. 


24. Breaches of Regulations. Where a member of the Traffic Control 
personnel has reason to believe that a breach of regulations has taken 
place, he aust report the matter on the standard Offence Report Form 
described in paragraph 25 below to the Offender's Commanding officer 


through the oormal ailitary channels. 

25. Offence Report. Traffic Control personnel must report any bresch 
of regulations by seans of a fora of the type shown at Annex D to the 
STANAG. The layout of this form will be the same in all languages. 


26. Traffic Control Signals. Road traffic may be controlled by one 
of the following seans: 


a. Sand signals, if necessary with signalling dise or luminous 
sppliance (lamp), using the signals described and illustrated 
in Annex C to this STANAG; whistles aay be used for the 
purpose of attracting attention to such signals. 

b. Traffic and road signs. 


c. By verbal orders, where necessary. 


27. Dutfes of Military Road Users in Regard to Military or Civil 
Traffic Control Fersonsel. ee 


a. All orders given by Traffic Control personnel to aflitary 
road users are to be regarded as being orders given by the 
national territorial suthority reaponsible for road sovesent 
in the area concerned. 


b. All military road users, when called upon to do so by Traffic 
Control personnel, sust be prepared to show: 


(1) Their own {dencity documents. 


(2) The documents concerning their vehicles and/or mission. 
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ce Similarly, Traffic Control personnel sust themselves >e 
prepared to show their idencity documents, {f required. 


PART § ~- SICNALS FOR CUIDING AND MARSHALLING A SINCLE VEHICLE 
28. General rules for using hand signals: 


a. All signals must be given correctly and clearly to avoid 
confusion. . 


b. The signals muse be given from a place, in full view of the 
driver of the guided vehicle. 


ec. If the guide has to move, the guided vehicle sust be stopped 
beforehand; this refers specifically to the guiding of 
vehicles on flat wagons or rafts in order to avoid accidents 
by walking backwards on the flat wagons or rafts. 


d. The signals must be given with the guide facing the vehicle 
to be guided. 


e. The signals aust be repeated as long as the guided vehicle is 
moving or has to move into the given direction- 


f. When che visibility ts such chat day signals are 
impracticable, the signal aust be given by means of en 
illuminating device (torch, flash light, signal lamp, etc.) 
with the light pofocing towards the vehicle. 


&- During darkness {£ the illuminating device fails to function, 
the guided vehicles aust stop iamediacely. 


h. During the guiding or marshalling, the vehicle aust move 
slowly. 


j- Day signals msy be combined, by the guide, according to 
circumstances and the size of the marshalling area. 


29. All signals are tllustrated and described {in Annex F. 


IMPLEMENTATION OF ACREEMENT 


30. This STANAG is implenented when the necessary orders/instructions 
have been issued directing the forces concerned to put the content of this 


agreement into effect. 


- 10 = 


NATO UNCLASSIFIED 


B-10 


FM 21-305/AFMAN 24-306 


NaTO UNCLASSIFIED 
ANWEX A TO STAMAG 2025 


(Edition 5) 


SIGNALS TO BE USED BY DRIVERS OF LEFT HAND DRIVE MILITARY VEHICLES 
only when illuminated direction indicators cannot be used) 


DESCRIPTION 
SERIAL | ILLUSTRATION OF SIGNAL OF SIGNAL MEANING OF SIGNAL 


(REAR VIEW) a. Use of left “I am going to 
direction turn to sy LEFT” 
indicator 


Or, left aru 
extended 
horizontally 


See note(1) 


“I am MOVING OFF” 


Left arm extended 
forearm raised 
vertically and 
then moved slowly 
down and up 
several times. 


“I an 
ACCELERATING” 


Same signal when 
vehicle is moving 


“I am SLOWING 
DOWN. s or 


Left arm extended 
horizontally & 
then moved slowly 
down and up 
several times in 
the vertical 
plane. 


The arm is then “22. and STOPPING” 
stopped at the 


lowest position. 


Note(1): An arm signal “I am going to turn right” has not been established 
because it 1s not clear enough. 
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RATO ONCLASSIFIED 


MEANING OF SIGNAL 


DESCRIPTION 
SERIAL ILLUSTRATION OF SIGNAL OF SIGNAL 


4 (SIDE VIEW) The palm of the hand 
is placed on, or in 
the normal position 


hae ‘of the windscreen. 


“I am going 
STRAIGHT ON” 


(Normally a signal 
given to Traffic 
Control personnel) 
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ANWEX B TO STANAG 2025 
ition 5) 


SIGKALS TO BE USED BY DRIVERS OF RIGHT HAND DRIVE MILITARY VEHICLES 
TSn Ty" when Ti.umina* ed direction indicators cannot Ge used) 


DESCRIPTION 
SERIAL | ILLUSTRATION OF SIGNAL OF SIGNAL MEANING OF SIGNAL 


a. Use of right “I am gotng to 
direction turn to my RIGHT” 
indicator 


Or, right ara 
extended 
horizontally 


See note(l) 


Right acu “I aw MOVING OFF” 
extended foreara 
reised vertically 
and then slowly 
extended up 
several times. 


“I as 
ACCELERATING” 


Sane signal whea 
vehicle is soving 


“I am SLOWING 
DOWN...” 


Right ara 
extended 
horizontally and 
then noved slowly 
up and down seve- 
ral times in the 
vertical plane. 


“.e. and STOPPING” 


The arm {s then 
stopped at the 
lowest position. 


Noce(1): An arm signal “I am going to turn left” has not been established 
because it fs not clear enough. 
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DESCRIPTION 
SERIAL | ILLUSTRATION OF SIGNAL OF SIGNAL 


4 (SIDE VIEW) The palm of the hand 
is placed on, or in 


MEANING OF SIGNAL 


"I am going 
STRAIGHT ON” 
the normal position 


3. of the windscreen. 


(Normally a signal 
given to Traffic 
Control personnel) 
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ANWEXY C TO STAMAG 2025 
oa > 


SIGNALS TO BE USED BY MILITARY TRAFFIC CONTROL PERSONNEL 


DESCRIPTION 
ILLUSTRATION OF SIGNAL OF SIGNAL MEANING OF SIGNAL 


a. Arm raised 
vertically pala 
of the hand 

forward, body 

facing the 
traffic co be 
stopped. 


SERIAL 


b. “STOP” (to 
traffic coming 
from all 
directions 

faced) 


Red light signal 
used similarly. 


“STOP” (to traffic 
approaching in 
front and behind) 


Both arms raised 
horizontally, body 
facing one of the 
lines of traffic to 
be stopped. 


(Use only during 
good visibility). 


One ara horizonotal ALTERNATIVE SIGNAL 
other forearz held 
vertically, body 
facing one of the 
lines of traffic to 


be stopped. 


with the sane 
meaning as that at 
Serial 2 above. 


(Use only during 
good visibility). 


“FORK” or “TURN TO 
YOUR RIGHT” 


The left ara 
extended horizon- 
tally, the right arma 
folded across the 
body to the left. 


(to traffic 
approaching from 
the direction 

faced.) 


(A green light may 
be used with this 
signal). 


The sign given at Serial 4 above usy be used equally to direct 
traffic to the left by reversing the relative positions of the 
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—ee 
_ DESCRIPTION 
ILLUSTRATION OF SIGNAL OF SIGNAL 


The signal may, or 
may not, be started 
from either of the 
“Stop” positions at 
serials 1 or 2 
above. In any case, 
the hand and arm are 
first extended 
horizontally with 
fingers pofated 
towards the strean 
for which the signal 
is intended. The 
forearm then 
describes an are in 
the vertical plane 
and stops, fingers 
poioting towards the 
direction to be 
taken by the 
vehicle(s). (A 
green light may be 
used with this 
signal.) 


MEANING OF SIGNAL 


"co" 


Signal to ef{ther 
a stopped or 

moving vehicle to 
proceed. 


The arm extended 
horizontally and 
then moved slowly up 
and down. 


(A red light may be 
held in the moving 
hand.) 


The fist raised and 
lowered quickly, 
above the right 
shoulder. 


(A green light may 
held in the moving 
hand.) 


C=2 


NATO ORCLASSTIFIED 


B-16 


FM 21-305/AFMAN 24-306 


KATO ORCLASSTYTED 
aaa ANNEX p TO STANAG 2225 
oa - 


ANWPY Dp aD STARAG 1225 
on 7) 


STANDARD LAYOUT FOR OFFENCE QEPORT TO HE USED BY RATO TRAFFIC CONTROL 
a a A 540) 9 9 6a a aa 


PRESENTATION STANDARD DE LA FICHE D'IMPRACTION A EMPLOYER PAR LES ACZNTS 


a SSS 


DE LA CIRCULATION DE L‘OTAN 
OFFENCE REPORT/FICHE D° INFRACTION 


This form will be sent through the normal military channels to the driver's 
Commanding Officer. 


Cette fiche sera transaise par la votehiérarchique a l'suroriré dont dépead 
le conducteur en faute. 
pe a ed 
1. Date, time, place of offence(1)/Date, heure et lieu de l'infraction (1) 

oi; 5 ihe 
2. Driver's name(1) Nationality (if milicary) Rank, Service No(3) & Unie 

Noa du conducceur(1) Nationalité& (pour les militaires) 
Grade, No Macricule(3) & Unité 


(LE civilian) addreas of employer 
(pour les civils) adresse de l’enployeu 


atilonality r acy ak, e 
Conaander Nationalicté (pour les ailitaires) 
Nom du Chef de Grade, No Matricule(3) & Unité 
votture 
(1£ civilian) address 
(pour les civils) adresse 
&. 6Particulars of vehicle checked/caracteristiques du venicule controle 
ae Make/Marque eee eee ee eee eee eee eer ere rere ee 
db. Type/Type Tr rrrrrrrrrre ree eee eee se Se ee 
ce Registracion No/No D'immatriculation .-ccccecevscoccccvecccecensseene 
d. (Address of unit or civil owner) Peco eraser eeeesereeeeseeteesense 
(affectation du véhicule ou adresse du propriétaire) 
; @ observe nitaction constatée 
(etalled scacement of evidence Woustat détaille) 
to be given) 
(2) 
° ction taken esures prises 
(¢: 
Tr“"Waue, rank, service NO & Unit 7 Nod, grade, No Mateicule at Unite da 
of traffic control policeman(1) l'agene de circulation(1) 
signature: Witnessed: 
(Person rendering the report) Témaigné par: 


de l'agent S&tablissant la fiche) 


ers. 


wt [-7 « 
tous les nome propres seront écrits en capitales d'iaprimerie. 


(2) further details may be added on the reverse side. 
tous détails supplémentaires pourtont: &tre indiqués au dos. 


(3) French officers have no Service No. 
les officiers Francais a'ont pas de No Matricule. 
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ANWEX £ TO STANAG 2025 
(Edition 5) 


EXAMPLE OF DISTINGUISHING CUFFS 


NOTE 1: The cuff aay be approximately the following dimensions, the 
stripes being parallel with the ara: 


(a) width of widest part - 15 em (6 inches) 
(b) length - 18 em (7 taches) 
(c) width of stripes - 2.5 cm (1 inch) 
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AWWEX F TO STANAG 2725 
Edition 5) 


1. SIGNALS FOR CUIDING OR MARSHALLING SINGLE VEHICLES BY DAY. 


DESCRIPTION 
SERIAL ILLUSTRATION OF SIGNAL OF SIGNAL 


a. With both hands 
moving backwards 
and forward; 


MEANING OF SIGNAL 


COME FORWARD 


Palms of the 
hands turned to 
the breast; 


ec. As “pulling” the 
vehicle 


With beth hands 
noving forward 
and backwards; 


Palms of the 
hands turned to 
the vehicle; 


As “pushing off” 
the vehicle. 


from{ TURN TO THE 
LEFT/RIGST 


Rand soving, 
shoulder, 
horizontally into 
the direction 
into which the 
vehicle aust be 
turned. 


"Turn to the 
left” is given 
with the right 
ara; 


“Turn to the 
right” is given 
with the left 

arn; 


Fel 
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SERIAL 


RATO UNCLASSIFIED 


DESCRIPTION 
TLLUSTRATION OF SIGNAL OF SIGNAL 


d. The speed, in 
which the hand is 
woved, indicates 
the speed of 
turning the 
vehicle. 


MEANING OF SIGNAL 


With both hands; INDICATING 


DISTANCE 


Palms of the 
hands facing 
each other; 


Distance between 
hands indicates 
the distance 
between the 
guided vehicle 
and an obstacle 
to be approached; 


Touching hands 
means: the 
distance between 
the guided 
vehicle and che 
obstacle has 
become ail. 


One or both arus 
raised 
vertically; 


Palas of the 
hands turned to 
the vehicle. 


Proceeding from 
“Ares horizontal” 
position, both hands 
are placed on the 
head or steel 
helmet, the elbows 
being extended 
towards the side. 
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Il. SIGNALS FOR COIDINC OR MARSHALLING SINGLE VEHICLES WHEE VISISILITY 
PRECLUDES THE USE OF DAY $1 


a TES 
DESCRIPTION 
SERIAL | ILLUSTRATION OF SIGNAL oF SIGNAL MEANING OF SIGNAL 
1 


a. With an COME FORWARD 
— tlluminacing 
Lb device moving 
vertically froa 
chin to waist. 


Wich an TURN 
{lluminating 
device, at least 
chest level, 
rotating slowly 
in a efircular 
motion (clockwise 
or anti-clockwise 
to the driver). 


ae Clockwise - 
turn righe. 


b. Anti-clockwi: 
turn lefe. 


a. Move the 
illuminating 
device horizon- 
tally in front 
of the body. 


Switch off or 
cover the 
illuminating 
device. 


b. STOP ENGINE 


Cause the light to 
flicker by switching 
te on and off. 
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APPENDIX C 


EXTRACT OF STANAG 2002 
MARKING OF CONTAMINATED OR DANGEROUS LAND AREAS, 
COMPLETE EQUIPMENTS, SUPPLIES AND STORES 
(EDITION 6) 


Related documents: STANAG 2019 - Military Symbols. 
STANAG 2029 + Method of Describing Ground Locations, 
Areas and Boundaries. 
STANAG 2036 » Land Minefield Laying, Recording, Reporting 
and Marking Procedures, 


AIM 
1. The aim of this agreement is to standardize those procedures which 


are to be used by the NATO Forces to mark contaminated or dangerous land 
areas, complete equipments, supplies and stores. 


AGREEMENT 
2. Participating nations agree that the procedures contained herein for 
marking contaminated or dangerous land areas, complete equipments, supplies 
and stores will be used by the NATO Forces. 

PART I = MARTIAL CONTAMINATIONS 


GENERAL 


3e For the purpose of this STANAG, wartial contaminations will include 
such dangers as radiological contamination, biological contamination, 
chemical contamination, chemical minefields (or barriers), minefields 

(or barriers) other than chemical, booby-trapped areas and unexploded 
munitions. These dangers, except where protective minefields are concerned, 
will always be marked by triangular signs (right-angled isosceles triangle) 
unless the area is to be abandoned to the enemy. The details of marking 
protective minefields are described in STANAG 2036. 


4. ‘The relevant procedures and marking systems are designed both for 

the protection’of personnel of the units responsibie for the areas, complete 
equipments, supplies and stores concerned and for the prevention of 
casualties or unnecessary exposures among individuals or units of other 
commands resulting from unknowingly traversing contaminated areas or 
handling contaminated equipments, supplies or stores. 


5. The provisions of this agreement do not preclude additional marking 


or signposting over and above that required by this STANAG when the 
commander concerned believes it is necessary. 


ot 
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aaeaentib enamine 


COLOUR OF SIGNS 


6. The nature of the contamination or danger of the considered area 
is to be indicated by the colours of the signs. These include: 


a. The primary colour, used for the background of the front 
gurface and for the entire tack surface of the sign. 


bd. A secondary colour, used for additional markings and/or 
inscriptions on the front surface. 


These cclours are: 


DANGER SECONDARY COLOURS 


Radiological 
contamination 


Bicogical contamination 


eee 
3 om 


Chemical contaminaticna 


Chemical minefields 
(or barriers) 


Minefields (or varr_era) 
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Cc 
7. 


CAL MINEFIELDS (OR B 
In the case of danger due to chemical minefields (or barriers), 


other than chemical 


Booby-trapped areas 


Unexploded munition 


TERS), 300 


TRAPS 


NONE 


WHITE 
(STRIPE) 


WRITE 
(BCMB) 


UNEXPLODED MUNITIONS 


dooby-traps and unexploded munitions, the front surface of the sign which 
faces away from the dangerous arva has two colours and will be marked thus: 


ellow words 
Red background 


Yellow stripe 


White 
stripe 


Red 
background 
white 
Chemical bomb Red background Booby-Traps 
BMinefielge 


exploded Munit 
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MINEFIELDS (OR 3B TIERS) AND BIOLOGICAL, RADIOLOGICAL AND CHE 


CONTAMINATIONS 


8. In the case of danger due to minefields (or barriers) (other than 
chemical) and of danger due to biological, chemical and radiological 
contamination, the primary colour and the pattern of the signs by tnecselves 
will be the principal means of recognizing the type of contamination, As 
a safeguard, the words "MINES", "GAS MINES", "GAS", "BIO", (for biological 
contamination) or "ATOM", with the optional addition of a symbol such as a 
trefoil (for radiological contamination) where required by national 
authorities, will be painted or written with the secondary colour on the 
front surface. The language to be used for these inscriptions will de 
selected by the forces erecting the sign. These inscriptions will be 
written parallel to the longer side of the sign, for example: 


INSCRIPTION OF SIGNS 


9. In addition, details if known, of biological, chemical and 
radiological contaminations are to be written on each sign, preferably 
on the front surface. Por biological contamination and for persistent 
or moderately persistent chemical agents, the name of the agent used, 
when known, and the date and time of detection are required. In cases 
of radiological contamination, the following information will be inserted 
on each sign: 


ae The dose rate. 
od. Date and time of reading. 


Ce The date and time of the detonation that produced the 
contamination (if known). 


MULTIPLE HAZARDS 


10. Areas which contain more than one type of contamination or other 
hazard will be marked with the relevant signs placed near to each other. 
However, the sign "CAS MINES" will be asaumed to include the attendant 
presence of High Explosive Mines and/or Booby Traps. 

NG OF PHO CONT TED 8 


11. Marking of phoney contaminated areas (for example, a phoney 
minefield) shall be exactly the same as for those which are real. 
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SPECIAL RADEFOLOGICAL MARKING PROCEDURES 


12. The marking of radiologically contaminated areas, complete 
equipments, supplies and stores merely indicates the presence of a 
hazard, the extent of which must be determined by newly arrived troops 
by means of instrument readings, surveys, or information from other 
units. 


13. at the discretion of the commander, a radiologically contaminated 
area need not be marked when a military advantage would be obdtained by 

not doing so. In such cases positive measures will be taken to warn other 
friendly forces of the existence of the radiologically contaminated area. 


14. Signs are to be placed on all probable routes leading into contaminat 
areas at the points where the dose rate reaches 1 rad per hour measured at 
1 metre above the ground and on supplies and stores within these areas. 
When the dose rate is above 1 rad per hour, signs showing the actual dose 
rate are to be placed on all probable routes leading into the contaminated 
area at the boundary. 


15. Lower levels normally are not marked evan though significant doses 
might be produced by long stays in areas of old contamination. Unite 
planning prolonged stays in an area during a nuclear war should check the 
area with radiac instruments regardless of whether it is marked. 


16. Signs should be corrected or moved periodically to account for 
radioactive decay. 


17. Commands leaving an area or otherwise giving up responsibility for 
an area are to leave perimeter signs in place. The command taking over 
responsibility for the area will continue the periodic correction or 
movement of the signa or remove them when they are no longer necessary, 


18. Dumps for radiologically contaminated material are to be marked at 
intervisible intervals around the perimeter. 


SIZB_AND SHAPE OF SIGNS 


19. Existing stocks of coloured triangular signs of slightly divergent 
shapes and sizes will be retained and used until stocks are exhausted. 


20. The triangle will be a right-angled isosceles triangle. 


21. The base of the triangle will be approximately 28 cm (114 ins) and 
the opposite sides will be approximately 20 cm (6 ina). 


22. Triangles will be made of metal, wood, plastic, composition board, 
or any other adequate material available. 


PLACING OF SIGNS 


23. Signa will be placed above the ground, right-angled apex downvarde 
on wire boundary fences, trees, rocks, poles or by putting the apex into 
the ground. This latter method should not be used if the other methods 
can be adopted as the signs might well be obscured by grase and other 
undergrowth. Further, they can be readily knocked dow. The front 
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side of the signs is to be posted facing away from the area being sarxed 
In those cases where signa are posted within a contaminated area, the sien 
ie to face away from the area of higher dose rate, or higher concentraticn. 
if such can be determined. 


SIGNS FOR COMPLETE EQUIPMENTS, SUPPLIES AND STORES 


24. At least one sign will be placed cenvrally on one side of a cczpiete 
equipment or unit load pallet right~angled apex downwarda. Non-paltetized 
stores will be marked in the most obvious and convenient poe1ticn. 


NIGHT SIGNING 


25. No standardization of lighting of signs is specified. Bach arny 
will provide lighting or reflecting devices where deemed rne-essary. 


PART II = NON-MARTIAL CONTAMINATIONS 


26. Non-martial contamination consists of that contamination reauiting 
from latrines, garbage, soakage and refuse. These forms of contaminaticns 
will always be marked by rectangular signs which may be of any <olcur and 
any convenient size. 


27. When closed, earth mounds will be placed on top of non-martial 
contaminations and the rectangular sign will be placed on the top >f th» 
mound. The sign will indicate the type of pit, the date ci caed aad, :n 
non-operational areas, the unit designation. 


IMPLEMENTATION OF THE AGREEMENT 


28. This STANAG will be considered to have been implemented when the 
necessary orders/instructions putting the procedures detailed in this 
agreement into effect have been issued for the forces concerned. 
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APPENDIX D 


NIGHT VISION PRINCIPLES 


Vision is the most important sense you use while 
driving. It makes you aware of the position of your 
vehicle in relation to the road. You need good 
depth perception to determine height and distance, 

ood visual acuity to identify terrain features and 
obstacles that lie along the road and good night 
vision techniques to be efficient in night operations. 
When driving during daylight hours, eyes can rapidly 
identify and interpret visual clues. During hours of 
darkness, however, illumination is reduced, and 
vision is limited. Wheeled vehicle operators with 
20/20 daylight vision may not have adequate night 
Vision. 


To increase your capability to operate at night, you 
must understand night vision principles and the use 
of night vision techniques for viewing at night. This 
appendix includes information about the anatomy 
of the eye, types of vision, visual problems that 
affect night vision, differences between day and 
night vision, target detection, dark adaptation, night 
vision scanning techniques, distance estimation and 
depth perception visual illusions, measures used to 
protect night vision, self-imposed stresses, the 
effect of nerve agents on night vision, sources 
of ambient light and meteorological considerations. 


EVALUATION OF NIGHT VISION 


Your ability to drive at night is based on your ability 
to see at night and how well you train your night 
vision. Although the limits of night vision vary from 
person to person, most drivers never learn to use 
their night vision to its fullest apy: A person 
with average night vision who uses night vision tech- 
niques is more effective than someone with supe- 
rior night vision who does not use these techniques. 


ANATOMY AND PHYSIOLOGY OF 
THE EYE 


The eye is similar to a camera. The cornea, lens, 
and iris combination gathers and controls the 
amount of light that enters the retina (Figure D-1). 


The parts of the eye are described as follows: 


e The CORNEA is a transparent tissue covering 
the front of the eye like a watch crystal covers 
a watch. (Contact lenses are fitted over the 
cornea.) 


e The IRIS isa thin circular curtain which is the 
colored part of the eye. A person’s eye color 
depends on the amount of pigment in the iris. 
Light blue has the least amount and dark 
brown the most. 


e The PUPIL is a hole in the center of the iris. 
It is black because the inside of the eye is dark. 
The size varies with the amount of light 
ete the eye. It gets smaller with increased 
ight. 


e The LENS is a transparent, semisoft material 
about half the size of a dine. It can change 
shape to focus on objects at different distances 
from the eye. 


e The RETINA is the lining at the back of the 
eye where the image is formed. It consists of 
rod cells, which see black and white, and cone 
cells, which see colors. The picture seen b 
the retina is sent to the brain along the optic 
nerve. 


Light enters your eye through the pupil. The iris 
controls the amount of light ee the eye. The 
light passes through the lens which focuses it onto 
the retina at the back of the eye. The picture seen 
by the retina is upside down the brain turns it right 
side up. The brain gets a slightly different picture 
from each eye and usually combines them to make 
one picture. 


TYPES OF VISION 


There are three types of vision. Each type requires 
different sensory perceptors to identify an 
image. 
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CORNEA LENS 


PERIPHERAL RETINA 
(Almost totally rods) 


FOVEA 
{All cones) 


PARAFOVEAL AREA 
(Rods and cones)/ 


TOP VIEW 


OPTIC NERVE 


FIGURE D-1. Anatomy of the Eye. 


Photopic Vision 


Photopic vision is experienced during daylight 
hours or when a high level of artificial light exists. 
Under these conditions, sight is achieved primarily 
by the cones, rain those concentrated in the 
fovea. Due to the high light condition, rod cells are 
bleached out and become less effective. Sharp 
image interpretation (fine resolution of detail) and 
color vision are characteristic of photopic vision. 
Under these conditions, objects are detected with 
peripheral vision but are viewed primarily with 
central (foveal) vision. 


Mesopic Vision 


Mesopic vision is experienced at dawn and dusk 
and during periods of mid-level light. Vision is 
achieved by a combination of the rods and cones. 
Visual acuity steadily decreases; the available light 
decreases. A reduction in color vision occurs as 
the light level decreases; the cones become less 
effective. Due to gradual loss of cone sensitivity, 
greater emphasis is placed on off-center vision 
and scanning to detect objects. 


Scotopic Vision 


Scotopic vision is experienced in low-level light 
conditions. Cone cells become ineffective causing 
poor resolution of detail. Visual acuity 
decreases to 20/200 or less. Color perception is 
totally lost. A central blind spot occurs due to the 
loss of cone sensitivity. Objects must be viewed 
using off-center viewing and scanning. The natural 
reflex of looking directly at an object must be 
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reoriented by night vision training. The use of 
scotopic vision demands searching movements of 
the eyes to locate an ules and small eye move- 
ments to keep the object in sight. Charac- 
teristically, in this type of vision a dim image may 
fade away if your eyes are held stationary for 
more than‘a few seconds. 


VISUAL PROBLEMS AFFECTING 
NIGHT VISION 


Two visual deficiencies that may become more 
apparent at ney are presbyopia and night 
myopia, Another visual problem that affects 
night vision is astigmatism. 


Presbyopia 


This deficiency, which commonly occurs in 
individuals over 40 years of age, is due to 
hardening of the lens. It involves a loss of the 
eye’s ability to focus diverging light rays from near 
objects. AS a result, light transmission from the 
lens to the retina decreases light scattering or glare 
increases. As presbyopia increases, instruments, 
maps, and checklists become more difficult to 
read, especially in red light. Certain types of 
bifocal lenses that compensate for this condition 
can correct this deficiency. 


Night Myopia 
At night, the spectrum of available light changes; 


blue wavelengths of light are dominant. Therefore, 
a person who is slightly nearsighted (myopic) will 


find it hard to see at night; blurred vision could 
occur. Special lenses can be prescribed to correct 
myopia. 


Astigmatism 


Astigmatism is an irregularity of the eye that 
produces an out-of-focus condifion. For example, 
if you focus on power poles (vertical), the wires 
(horizontal) will be out of focus in most cases. The 
ae prescription for glasses is written showing 
three numbers for each eye. The first number is the 
spherical portion of your precipi which can be 
compensated for by NVGs. The second number is 
the astigmatism in degrees, and the third number is 
the axis of the astigmatism in degrees. 


DIFFERENCES BETWEEN DAY AND 
NIGHT VISION 


Color 


One way night vision differs from day vision is in 
color vision. As light levels decrease, the eyes shift 
from photopic vision (cones) to scotopic vision 
(rods). With this shift, the eyes become less sensi- 
tive to the red end of the spectrum and more sensi- 
tive to the blue part of the spectrum. Color 
perception is not possible with the rods. Colors of 
nonlighted objects cannot be determined at night 
under very low light conditions. You can distin- 
uish between light and dark colors at night only in 
erms of the brightness of reflected light. If, how- 
ever, the brightness of a color is above the 
threshold for cone vision, the color can be seen. 
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Detail 


Perception of fine detail is impossible at night. Low 
light conditions greatly reduce visual acuity. At 0.1 
footcandle (level of full moonlight), acuity is one- 
seventh as good as it is in average daylight. There- 
fore, objects must be rather large or nearby to be 
seen at night. Identification at night must depend on 
the perception of ate contours and out- 
lines and not on small distinguishing features. 


Retinal Sensitivity 


Another important distinction between night vision 
and day vision is the difference in the sensitivity of 
various parts of the retina under these two condi- 
tions. 


The central par of the eye is not sensitive to star- 
light levels. During darkness or with low-level light, 
central vision becomes less effective, and a relative 
blind spot (5 to 10 degrees wide) develops. This is 
due to the concentration of cones in the area immedi- 
ately surrounding the fovea of the retina. 


Since the central fields of vision for each eye are 
laid over each other for binocular (two-eyed) vision, 
a night blind ee occurs during periods of low-level 
illumination. If an object is viewed ate, it may 
Nr be detected because of this blind spot (Figure 


Because of the central blind spot, as distance in- 
creases, larger and larger objects will not be seen. To 
see things clearly at night, use off-center vision and 
scanning techniques. 


? 
Central Vision Night Btind Spor | § 10° | 


FIGURE D-2. Night Blind Spot. 
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TARGET DETECTION 


With 20/20 vision detection of a target depends on 
several factors including- 


e Target size and distance (relative target size). 
e Overall brightness (luminance). 


e Brightness and color contrast between target 
and background. 


e Location of eye focus. 


e Angle between central visual axis and target. 
DARK ADAPTATION 


Dark alee is the process by which your eyes 
increase their sensitivity to low-light levels. People 
dark-adapt to varying degrees and at different 
rates. During the first 30 minutes, the sensitivity of 
the eye increases roughly ten thousandfold, with 
little further increase after that time. 


Going suddenly from bright light into darkness 
occurs often; for example, when you enter a movie 
theater aus day or leave a brightly lit room 
at night. In both cases, the sensations are the 
same. At first you see very little, if anything. 
After several minutes you can see dim forms and 
very ie outlines. As time passes you see more 
details of the surroundings. 


3 SECONDS 


<—————_—_] 
I 


6 SECONDS 


6 SECONDS ! 


j t 6 SECONDS 
6 SECONDS 


+ SECONDS 


The lower the level of light, the more rapidly you 
complete dark adaptation. For example, you need 
less time to completely dark-adapt affer bein 
exposed to a darkened theater than after being 
exposed to the brightness of day. 


Maximum dark adaptation is reached in 30 to 45 
minutes under minimal lighting conditions. If the 
dark-adapted eye is exposed to a bright light, the 
sensitivity of that eye is temporarily impaired. The 
amount of pane depends on the intensity and 
duration of the exposure. Exposure to a flare or 
lightning may seriously impair your night vision. 
Recovery to dark adaptation could take from 5 to 
45 minutes in continued darkness. 


Night vision goggles affect dark adaptation. If you 
dark-adapt betore donning the goggles and remove 
them in a darkened environment, expect to regain 
full dark adaptation in 2 to 10 minutes. 


NIGHT VISION SCANNING 
TECHNIQUES 


Dark adaption is only the first step to maximize 
our ability to see at night. Applying night vision 
seal will help you to overcome many of the 

physical limitations of your eyes. 


Scanning techniques are important to identify an 
ae at night. To scan effectively, scan from right 
to left or left to right using a slow, regular scanning 
movement (Figure D-3). 


3 SECONDS 3 SECONOS 


co? 4) 
& 


3 SECONDS 4 SECONDS 


\ 


3 SECONDS 


3 SECONDS 


FIGURE D-3. A Typical Scanning Pattern. 


Viewing an object using central vision during 
daylight poses no limitation. If you use the same 
technique at night, you may not see the object. This 
is due to the night blind spot that exists during 
periods of low light. To makeup for this limitation 
use off-center vision. This technique requires you 
to view an object by looking 10 degrees above, 
below, or to either side of, rather than directly at an 
object. This lets your peripheral vision maintain 
contact with an object. 


Even when off-center viewing is practiced, the 
image of an object viewed longer than 2 to 3 
seconds tends to bleach out and become a solid 
tone. As a result, the object is no longer visible. 
This produces a potentially unsafe operating condi- 
tion. To overcome this limitation, be aware of the 
phenomenon. Avoid looking at an object longer 
than 2 or 3 seconds. 


Visual acuity is hee reduced at night. Therefore, 
objects must be identified by their shape or outline. 
Your familiarity with the architectural design of the 
structures common to the area will determine your 
success using this technique, For example, the out- 
line of a building with a high roof and a steeple can 
be easily recognized in the United States as a 
church. Churches in other parts of the world ma 
have entirely different distinguishing features. 
Man-made features depicted on your map can help 
you recognize outlines during night driving, 
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DISTANCE ESTIMATION AND DEPTH 
PERCEPTION 


Distance estimation and depth perception clues are 
easily recognized using central vision during 

eriods of good lighting. But as light levels 

ecrease, your ability to correctly judge distances 
decreases, and you tend to have visual illusions. A 
knowledge of distance estimation and depth per- 
ception clues will help you to better judge distance 
at night. 


Distance and depth perception clues may be 
monocular (one-eyed) or binocular (two-eyed). 
The binocular clues depend on the slightly different 
view each eye has of the object. Consequently, 
binocular perception is useful only when the object 
is close enough to make the viewing angle of the 
two eyes obviously different. Because they are 
rarely improved by study and training, binocular 
clues are not discussed here. Monocular clues used 
to help distance estimation and depth perception 
are discussed below. 


Geometric Perspective 


An object has an apparent different shape depend- 
ing on the distance and angle from which it is seen 
(Figure D-4). Geometric perspective clues include 
linear perspective, apparent foreshortening vertical 
position in the field, and motion parallax. 


Te ie Oni Le 
Wo 
a, er. 


FIGURE D-4. Geometric Perspective. 
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Linear Perspective. Parallel lines such as railroad 
tracks or runway lights (Figure D-4A) tend to con- 
verge as distance from the observer increases. 


elles Foreshortening. The true shape of an 
object or terrain feature seems oval when seen from 
a distance. As the distance to the object or terrain 
feature decreases, the apparent perspective 
changes to its true shape or form. Figure D-4B 
illustrates how the shape of a body of water 
changes when viewed at different distances at the 
same altitude. 


Vertical Position in the Field. Objects or terrain fea- 
tures at a distance from the observer seem higher 
on the horizon than objects or terrain features 
that are closer to the observer. The highest 
vehicle in Figure D-4C looks the closest to the 
top and is judged to be the greatest distance from 
the observer. 


Motion Parallax. This clue to depth perception is 
often considered the most important. Motion 
parallax is the apparent relative motion of still 
objects as seen by an observer moving across the 
landscape. Near objects seem to move backward, 
past, or opposite the path of motion. Far objects 
seem either to move in the direction of motion or 
remain fixed. The rate of apparent movement 
depends on the distance the observer is from the 
object. For example, as you drive along a road, a 

icket fence whizzes by while a tree further away 

rom the road passes more slowly. Mountains in 
ae eae seem to be freed or to move with the 
vehicle. 


Retinal Image Size 


The brain perceives the size of an image focused on 
the retina to be a certain size. To determine dis- 
tance using the retinal image, consider three fac- 
tors: known size of objects, increasing / decreasing 
size of objects, and land associations. 


Known Size of Objects. The nearer an object is to 
the observer, the larger its retinal image. The brain 
learns from experience to associate the distance of 
familiar objects by the size of their retinal image. A 
structure will fix a specific angle on the retina based 
on the distance from the observer. If the angle is 
small, the observer judges the structure to be at a 
great distance. If the angle is large, the building is 
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judged as being close. To use this clue, you must 
know the actual size of the object and have seen it 
before. If you have not seen it before, determine an 
object's distance primarily by motion parallax. 


IncreasinglDecreasing Size of Objects. If the retinal 
image size of an object increases, it is getting 
closer. If the image size decreases the object is 
moving farther away. If the image size is constant, 
the object is at a fixed distance. 


Land Associations. conpanns an object, such as 
a motor pool, with an object of known size, such 
as a 5-ton truck will help determine the object's 
relative size and apparent distance from the ob- 
server. Objects ordinarily associated together are 


judged to be about the same distance. 


VISUAL ILLUSIONS 


As visual information decreases, the peeiay of 
spatial disorientation increases. Reduced visual 
references also create illusions that can cause spa- 
tial disorientation. 


Autokinesis 


When a person stares at a still light in the dark, 
the light seems to move. This occurrence can be 
rapidly demonstrated by staring at a lighted 
cigarette ina dark room. Apparent movement will 
start after 8 to 10 seconds. Although the cause is 
not known, it seems to be related to the loss of sur- 
rounding references that normally serve to stabilize 
your visual perceptions. This illusion can be 
eliminated or reduced by visual scannn increas- 
ing the number of lights, or varying the brightness 
of the light. The most important of the three solu- 
tions is visual scanning. 


Relative Motion 


A person sitting in a car at a railroad crossing wait- 
ing for a train to pass often experiences the illusion 
of relative motion. Even though the car is not 
moving, the person feels that it is moving. The onl 
way to correct this illusion is to understand that 
such illusions do occur and to not react to them on 
the vehicle’s controls. Using proper scanning tech- 
niques can help prevent this illusion. 


Reversible Perspective Illusion 


A vehicle may seem to be moving away when it 
is in fact approaching you. This illusion is often 
experienced when a vehicle is driving parallel to 

our course. To determine its direction, watch its 
ights. If the brightness of the lights increases, the 
vehicle is approaching you. If the lights dim, the 
vehicle is retreating. 


Structural Illusions 


Heat waves, rain, snow, sleet, or other factors that 
block vision cause structural illusions. For example, 
a straight line may appear to be curved when seen 
through a desert heat wave. 


Size-Distance Illusion 


This illusion results from staring at a point of 
light that approaches and then retreats from the 
pbeenies Instead of seeing the light advancing or 
receding, the lights may seem to expand and con- 
tract at a fixed distance. Without additional dis- 
tance clues, accurate range estimation is extremely 
difficult. Using proper scanning techniques can 
help prevent this illusion. 


NIGHT VISION PROTECTION 


nee vision should be protected whenever pos- 
sible. There are various precautions you can take. 


Sunglasses 


Repeated exposure to bright cian de has an in- 
creasingly negative effect on dark adaptation. This 
effect is intensified by reflective surfaces, such as 
sand and snow. Exposure to bright sunlight for 2 to 
5 hours definately decreases your scotopic visual 
sensitivity for as long as 5 hours. Additionally, your 
rate of dark adaptation and degree of night vision 
will decrease. These effects combine with each 
other and may persist for several days. 


If night driving is expected, use military neutral 
density (N-15) sunglasses or equivalent falter lenses 
when exposed to bright pay This precaution 
will maximize your rate of dark adaptation at night 
and improve your night vision sensitivity. 
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Night Tactical Operations Precautions 


During a night tactical mission, expect to 
experience battlefield condition such as artillery 
flashes, flares, and searchlight as well as oncoming 
vehicle headlights and lightning. These conditions 
will cause total or partial loss of your night vision. 
When you are confronted with these conditions, use 
the following techniques: 


e Ifa flash or high-intensity light is expected 
from a certain direction, turn te vehicle away 
from the light source. When such a condition 
occurs unexpectedly and cannot be avoided, 
save your dark adaptation by closing one eye. 
Once the light source is no longer a factor, the 
eye that was closed will provide enough night 
vision to continue driving. This is possible 
because dark adaptation occurs zai 
in each eye. Viewing with one dark-adapte 
eye, however, will cause depth perception 
problems. 


e Select routes to avoid built-up areas with 
heavy concentrations of light. If you 
encounter these conditions, alter your route to 
avoid brightly lighted areas. A decrease in 
dark adaptation from a single light source, 
such as a farmhouse or an automobile can be 
reduced; turn your head and eyes away from 
the light. 


e When flares are used to light the viewing area 
or if they are set off near your position, 
maneuver the vehicle away from the flare to 
the edge of the lighted area Thus your 
exposure to the light source is minimized. 


e Use short bursts of fire when firing automatic 
weapons. Close one eye or look away from 
the firing to minimize loss of dark adaptation. 


SELF-IMPOSED STRESSES 


Many self-imposed stresses limit night vision. Be 
aware of these restrictions to ensure that you avoid 
them before driving at night. 
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Smoking 


Smoking significantly increases the amount of 
carbon monoxide carried by the hemoglobin of red 
blood cells. This reduces the blood’s ability to com- 
bine with oxygen. The smoker effectively loses 20 
percent of his night vision at sea level. 


Alcohol 


Alcohol is a sedative that impairs coordination and 
judgment. As a result, you will fail to apply the proper 
night vision ie You begin to stare at objects, 
and your Scanning techniques become disorganized. 


Fatigue 


You will not be mentally alert if you are tired when 
performing night driving. Your response to night 
Situations that require immediate reaction will slow 
down. Depending on the degree of fatigue, your 
performance may become a safety hazard. 


Nutrition 


set or postponing meals can ay affect 
night driving performance. The resulting hunger 
pains cause unpleasant feelings, distraction, break- 
down inhabit pattern, shortened attention span, and 
other physical changes. 


Failure to eat foods that provide sufficient vitamin 
A can reduce night vision. Food high in vitamin A 
include eggs, butter, cheese, carrots, squash, peas, 
and all types of green vegetables. A balanced diet 
normally provides an adequate amount of vitamin 
A. Excess amounts of vitamin A will not increase 
your night vision ability and may be harmful. 


Physical Conditioning and Sleep and Rest 
Requirements 


Because of the physical stresses of night driving, 
you will tire more easily. To overcome this, exercise 
daily. Good physical fitness will help you conduct 
night driving with less fatigue and will improve your 
night scanning efficency. However, too much exercise 
in one day may leave you too tired for night driving. 


Night driving is more tiring and stressful than day 


sede Therefore, get adequate rest and sleep 
before driving. 
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NERVE AGENTS AND NIGHT VISION 


Exposure of the eyes to very small amounts of nerve 
apa negatively affects night vision. Chemical 
alarms are not sensitive enough to detect the low 
levels of nerve agent gas that can cause miosis (con- 
tracting of the pupils) Miosis may occur gradually 
through exposure to low levels of nerve agent gas 
over a long period of time. However, exposure to a 
high level can cause miosis in the few seconds it 
takes to put on a protective mask. 


The onset of miosis is tricky in that it is not always 
immediately painful. Miotic subjects may not real- 
ize their condition even when carrying out tasks 
requiring vision in low ambient light. After an 
attack by nerve agents, especially the more lasting 
types, commanders should assume there will be 
some loss in night vision among personnel other- 
wise fit for duty. No ane can cure the effects of 
miosis without causing other visual problems that 
may be just as severe. 


SOURCES OF AMBIENT LIGHT 


Sources of ambient light include the moon, back- 
ground illumination, artificial light, and solar light. 


The Moon 


The moon provides the greatest source of ambient 
light at night. It rises in the east and sets in the west. 
e time at which it rises and sets changes continually. 
The moon angle changes approximately 1.5 degrees 
er hour (1 degree every 4 minutes). Light from the 
moon is brightest when the moon is at its highest point. 


Background Illumination 


Natural light sources provide background illumination 
at night. Besides the light provided by the sun and 
moon, the following natural light sources add to night 
brightness: 


e Airglow (also called night-sky luminance). 

e Aurora (also called Northern Lights in the North- 
ern Hemisphere and Southern Aurora in the 
Southern Hemisphere). 

e Starlight. 


e Zodiacal light (also called counterglow). 


Artificial Light 


Lights from cities, automobiles, fires, and flares 
normally are sources of small amounts of artificial 
light. The lights of a large metropolitan area will, 
however, increase the light level around the city. 
The light from these sources is most pronounce-d in 
overcast conditions. 


Solar Light 


Ambient solar light is usable for certain periods fol- 
lowing sunset and before sunrise. After sunset, 
solar light steadily decreases until the level of light 
is not usable to the unaided eye. This occurs when 
the sun is 12 degrees below the horizon. Before 
sunrise, solar light becomes usable when the rising 
sun is 12 degrees below the horizon. 


METEOROLOGICAL 
CONSIDERATIONS 


Atmospheric conditions can affect hemispherical 
illumination. Because weather conditions vary, 
light levels cannot always be accurately predicted. 
An awareness of these factors will help to evaluate 
the available ambient light. Some meteorological 
conditions that restrict hemispherical illumination 
are discussed below. 
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Due to reduced vision at night you may fail to detect 
a gradual increase in cloud coverage. At night, you 
must be alert for the following indications that 
clouds are present: 


e A gradual reduction in light level. 
e Obscuration of the moon and stars. 


r pau resulting in varying levels of ambient 
Ig t. 


Humidity reduces transmission of light through the 
atmosphere. When humidity is high, ambient light 
is ey reduced High dew point temperatures 
indicate vat humidity. An increase in the humidity 
content of the air will decrease the brightness of 
ground lights. 


Restrictions, such as fog, dust, haze, or smoke, 
reduce hemispherical illumination. These condi- 
tions are greater at lower altitudes and intensify as 
temperatures decrease and the dew point spread 
approaches zero. 


At least one weather occurrence INCREASES 
illumination. Lightning flashes have an effect 
similar to that of a bright flare. The brightness of 
the illumination depends on the closeness of the 
thunderstorm. 


MPH 
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abstaining from 4-4, 11-4 
as causes of accidents 10-1 
effects of 4-4, 11-4 
Anchors 22-1, 22-2 
Animals 7-2 
Authorization, flight line 25-1 


Bicyclists 7-2 
Blackouts 23-6, 23-10, 23-14 
Blowouts 9-1 
Brake failure 9-2 
Braking 8-2, 8-3 
Breakdowns 11-5 
Buses 
backing of 8-3, 8-4 
school 11-4 
transporting of personnel on 14-2, 14-3 


Cargo 
dangerous 19-5 thru 19-7 
distribution of 18-11, 18-12 
hazardous 18-14, 19-6, 19-7 
lashing of 18-13 
perishable 18-14 
protection of 18-11 thru 18-13 
responsibility for 18-11 thru 18-14 
Contaminated area, marking of 20-10 
Controllers, traffic 2-1, 6-1 
Convoy 
driving speed of 24-1 
flags (NATO) 24-2 
Credit card 13-1, 13-2 
Curves, safe driving on 4-2, 4-3 


Deadman, log 22-2 
Decontamination 
agents 20-15, 20-16 
materials and use 20-15, 20-16 
of communications and radar equipment 
20-13 
of crew-served weapons 20-13 
of equipment 20-12, 20-13 
of optical instruments 20-13 
of vehicles 20-13 
Decontamination stations 
equipment 20-13 
personnel 20-13 thru 20-15 
field expedient 20-13 thru 20-15 
Dispatch form 13-1 
Dispatcher, responsibility of 13-1 
Distance, estimating of 12-2 
Driver 
fatigue of 11-1, 11-2 
identification card 1-1 thru 1-3 
qualification record of 1-1, 1-4 thru 1-6 
responsibilities of 1-6 
rest requirements for 4-4 
Drives, private 6-3 
Driving 
across ditches 21-1 
across gullies and ravines 21-1 
across streams 21-2 
blackout 23-6, 23-10, 23-14 
fuel-efficient 1-7 
general practices 8-1 
in mud and swamps 21-2 
in sand 21-2, 21-3 
night 5-1, 11-1, 11-2, 23-1 thru 23-11 
off post/base 13-1 thru 13-4 
off road 21-1 thru 21-4 
on icy roads 21-4, 21-5 
on the right 4-2 
over rocky terrain 21-1, 21-2 
through woods 21-1 
winter 21-4 thru 21-7 


Engine 
before-operation procedures 16-3 thru 16-5 
compression ignition (diesel/multifuel) 16-1, 
16-2 
during-operation procedures 16-5 
filters in 16-2, 16-3 
fuels used in 16-2 


Index-1 
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Engine (continued) 
hydrostatic lock in 16-4 
multifuel models of 16-1, 16-2 
operating principles of 16-1, 16-2 
spark ignition 16-1 
starting of 16-1, 16-4, 16-5 
used as abrake 17-2 
Engine, failures of 
distributor cap, shorted 22-9 
distributor point spring, broken 22-9 
during field driving 22-8 thru 22-10 
fuel lines, frozen 22-9 
fuel pump vapor lock 22-9 
line fitting, leaking 22-9 
substitutes for tire chains 22-8 
Equipment 
decontamination 20-13 
fuel-servicing 25-4 
inspection and maintenance work sheet 
(DA Form 2404) 15-1, 15-2 


Fatigue, effect of 11-1, 11-2 
Field expedients 22-6 thru 22-10 
for a jack 22-6 
personnel decontamination station 20-13 
thru 20-15 
Fifth wheel 18-4, 18-5 
Fire 
in accidents 10-1, 10-2 
in vehicle 9-3, 9-4 
precautions against 9-3, 10-2 
First aid 10-1 
Following distance 5-1 
at night 5-1 
too close 5-1, 10-1 
Fording 21-2 
Forklift 
maneuvers 25-5 
operations 25-5 
safety 25-5, 25-6 
Fuel 
as a decontaminant 20-16 
jettisoning of 19-9 
leakage of 19-8 
transfer of 19-9 


Gap, proper speed and 24-1 

Grid 
military, reference system 12-1, 12-2 
reference box 12-5 

Guides, use of 8-3, 8-4 


Hazards, seasonal 11-3 
Headlights 11-2 


Index-2 


Highway warning kit 13-3 


Interaxle differential 18-2 
Intersections 
cloverleafs 6-3 
pedestrian rules at 7-1, 7-2 
special 6-2, 6-3 
traffic circles 6 -3 
turns at 6-2 
with traffic controls 6-1, 6-2 
with traffic signs 6-1, 6-2 
without traffic controls 6-1 


Jack substitutes 22-6 
Jumper cables 17-4 


Lights 
blackout 23-6, 23-14 
driving light 23-6, 23-14 
front lights 23-6, 23-14 
marker lights 23-6, 23-14 
taillights 23-6, 23-14 
Load 
lashing of 18-13 
special 18-13 
vertical height of 18-13 


Maintenance 
after operation 15-2 
before operation 15-1 
driver 15-1 
during operation 15-1, 15-2 
forms and records 15-2 thru 15-4 
inspections 15-1, 15-2 
lubrication 15-1 
operator 15-1, 15-2 
organizational 15-1 
preventive 15-1 
Manual shift 17-1, 17-2 
Map 
grid, use of 12-1 thru 12-5 
route 13-2 
strip, use of 12-5 thru 12-7 
Markers 
biological contamination 20-11 
booby trap 20-11 
chemical contamination 20-10, 20-11 
chemical minefield 20-11 
description of 20-10 
radiological contamination 20-11 
unexploded munitions 20-11 
Marking procedures, special radiological 20-11, 
20-12 
Markings, pavement 2-8, 2-9 


Masks, protective 20-10 


Night driving 11-1, 11-2 
Night vision goggles 23-1 thru 23-4 
convoy driving 23-10 
driver preparation 23-8 
driving 23-4 thru 23-12 
exportable training package 23-13 
ground speed limitations 23-6, 23-7 
operation and care 23-2 thru 23-4 
training 23-12, 23-13 
vehicle preparation 23-7, 23-8 
weather considerations 23-5 
Nuclear, biological, and chemical conditions 20-10 
thru 20-16 


Operator, aircraft-towing vehicle 25-4, 25-5 
Operator, forklift 25-5 
Overloading 11-4 


Parking 8-5 thru 8-7, 18-9 
diagonal 8-6, 8-7 
improper 8-6, 8-7 
on a hill 8-5, 8-7 
parallel 8-5 thru 8-7 

Parking fees 13-2 

Passing 
being passed 5-3, 5-4 
on the right 5-3 
on three-lane highways 5-3 
safe 5-2 
signaling when 5-3 
unsafe 5-2, 5-3 

Pedestrians 7-1, 7-2 

Personnel, transporting of 
general procedures 14-1 
in emergency vehicles 14-3, 14-4 
off post/base 14-1 
on buses 14-2, 14-3 
on panel vans 14-3 
on post/base 14-1 
on trucks 14-3 
very important persons 14-1, 14-2 

Police 
armed services 10-1 
civil 10-1 


Railroad crossings 6-3 

Repairs, off post/base 13-2, 13-4 
Road turn 8-5 

Roads, secondary 11-3, 11-4 


Safety, flight line 25-1 thru 25-3 
and aircraft engine runup 25-2 
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Safety, flight line (continued) 
and aircraft navigation equipment 25-2 
and emergency vehicles 25-3 
and foreign object damage prevention 25-2 
and parked aircraft 25-2 
and passengers 25-3 
and taxiing aircraft 25-2 
and use of chocks 25-2, 25-3 
and vehicle lights 25-2, 25-3 
and wheeled equipment 25-3 
when crossing runways 25-2 
when crossing taxiways 25-2 

Safety, forklift 25-5, 25-6 

Scales, coordinate 12-2, 12-3 

School buses 11-4, 11-5 

Screens, camouflage 20-1 thru 20-10 
desert 20-1, 20-2 
erection of 20-3 thru 20-7 
folding of 20-4, 20-8, 20-9 
radar-scattering 20-1, 20-2 
radar-transparent 20-1, 20-2 
snow 20-1 
woodland 20-1, 20-2 

Seatbelts 11-6 

Signals 
aircraft loading and convoy control 24-1, 

A-11 thru A-22 

control tower 25-3 
convoy (from vehicle) A-10 
driver 2-1, 2-2 
electrical 2-2 
emergency flashing 2-2 
hand 2-1 
horn 2-2 
traffic 2-3 
traffic control personnel A-9 
turn 2-1, 2-2 

Signs, international A-1 

Signs, military 12-5 

Signs, NATO 
guide A-1, A-2 
hazard and regulatory 2-4 thru 2-7, A-1, A-2 
route signs 2-3 

Signs, traffic color in 2-3, 2-4 
international 2-3, A-3 thru A-8 
shape in 2-3, 2-4 

Skid, pole, use of 22-7, 22-8 

Skid, recovery from 9-1 

Speed 
control of 3-6 
convoy 24-1 
night driving 11-1, 11-2 
on secondary roads 11-3, 11-4 


Index-3 
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Starting 


engine, procedures for 16-1, 16-4, 16-5, 


17-1, 17-4 
on hills 8-1 
on slippery surfaces 8-1 
Steering, hand-over-hand 8-1, 8-2 
Stopping 
distances 3-1, 3-2 
effect of braking distance on 3-1, 3-2 
effect of perception distance on 3-1 
effect of reaction distance on 3-1 
factors affecting 3-1 
Symbols, strip map 12-5, 12-6 


Time, estimating of 12-5 
Tire chains 
fit of 21-6 
installation of 21-6 
Tire, pressure 21-2 
Toll tickets 13-2 
Tractor-semitrailer 
backing of 18-8, 18-9 
coupling/uncoupling 18-4 thru 18-8 
fifth wheel on 18-4, 18-5 
loading of 18-11 thru 18-14 
maneuvering of 18-8, 18-9 
parking of 18-9 
Transmission, automatic 


dual-range driving positions 17-3, 17-4 


selector lever positions 17-2, 17-3 
Transmission, manual shift 
clutch, operation of 17-1, 17-2 
double clutching 17-1, 17-2 
shifting down 18-2 
shifting up 18-1 
Trucks, transporting personnel in 14-3 
Turbosupercharger 16-5 
Turning around 8-4, 8-5 


U-turn 8-5 


Vapor lock, fuel pump 22-9 

Vehicle 
aircraft-refueling 25-4 
anchoring of 22-1, 22-2 
backing of 8-3, 8-4 
breakdowns 11-5 
camouflaging of 20-1 thru 20-7 
capacity of 18-11 


Index-4 


Vehicle (continued) 


care of when driving in sand 21-4 

care of when driving in winter 21-4, 21-5 
decontamination of 20-12, 20-13 
emergency 11-4 

failures (convoy) 24-1 

fires 9-3, 9-4 

“follow me” 25-3, 25-4 

freeing of from sand 21-3, 21-4 

halts (convoy) 24-1 

loading of 18-11 thru 18-14 

multifuel 16-1 

official use of 1-1 

operation of in blackout conditions 23-14 
operation of in contaminated areas 20-10 
operator’s identification card 1-1 thru 1-3 


overhead clearances for 18-14 
overloading of 11-4 
oversize 18-13 
overweight 18-13 
penalties for unauthorized use of 1-1 
removal of from accident scene 10-2 
restriction on use 1-1 
special-purpose 18-14 
stopping 3-1 
towing of, general rules for 22-1 
Vehicle, recovery of 
with A-frame 22-6 
with manpower 22-5 
with winch 22-2 thru 22-5 
VIPs, transporting of 14-1, 14-2 
Vision 
reduced 11-1 
selective 4-3 


Warning kit, highway 11-5, 13-3 
use of 13-3 
Weather 11-2 
fog 11-3 
ice 11-3 
rain 11-3 
snow 11-3 
Wheel, raising of 22-7 
Winch 
safety 22-2 
use with single vehicle 22-3, 22-4 
use with two vehicles 22-4, 22-5 


vehicle recovery by use of 22-2 thru 22-5 
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